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WILLIAM BAXT£B AND HIS INVENTIONS. 

William Baxter is the son of Gforge Baxier, a Scotch en- 
gJDeer, who, in the year 1805, emigrated to Amsrica with his 
lamilv, settled near Morristown, N.J. , and 
in that locality conBtriicted two of the first 
cot' on mills built in tbis country. 

The subject of tbis (ketch, the young- 
est son, was born November 23, 1822, 
and is, therefore, now 51 years of age. 
When a boy he waaplacedat work in his 
father's factory, thus inheriting and ac- 
quiring mechanical taste and skill in no 
small degree. Even when quite a child, 
hemadeseveraUngenious improvements 
in his father's machinery, and at the age 
of 12 he was placed in the machine shop 
of Alexander Paul, of Paterson, whtrehe 
woiktd upon the first locomotive ever 
b lilt in that city. He soon after went 
with Stephen Vail, of Moiristown, and 
was one of th^e assistants of Professor 
Morse in bringing out the magnetic tele- 
graph, helping to put it in operation for 
the sending of the first message. Re- 
turning to Paterson, he remained in,that 
city from 1840 to 1846, superintending 
the erection of machinery and making 
many inventions and improvements. 
Meanwhile he was an extensive reader 
and a hard student, becoming familiar 
with the works of the best authors on 
mechanical engineering, and acquliing 
the French and Spanish languages. His 
reputation extended, and he became fa- 
vorably known as a designer and con- 
structor. He was engaged for some time 
with the Newaik Machine Company, 
Newark, N. J , where he made the plea- 
sant and profitable acquaintance o,il Keth 
Boyden. 

In 1851 he was called to Mexico, to 
erect an extensive cotton factory. For 
ten years Mr. Baxter was engaged in that 
country, in works of great magnitude, 
aoiong which may be mentioned a cotton 
factory at Talamantes, another near Pen- 
yon Blanco (an Indian pass), where he 
built up a new town in the desert, naming 
it Belen, which, in English, is Bethle' 
hem ; also a woolen factory at the same 
place, and a large number of extensive mining works at 
Parral and other places. At Santa Catarina, he constructed 
a reservoir or artificial lake for the irrigation of the hacienda 



of Senor Montez, about 20 square leagues in extent, and 
which also furnished power for mills. In all he erected in 
Mexico some fifteen different works. The dams at Belen I 




WILLIAM BAXTEB, 

and Santa Catarina were very difficult jobs of engineering, 
all previous attempts to hold the water at those places hav- 
ing been failures- They were built across canons at the foot 



of the Sierra Madre mountains, where the gorges were 300 
to 400 feet in width, in which ran torrents, often rising 60 
feet in a few hours during heavy rains. It was prophesied 
that these structures would never stand, 
but they still remain firm. They were 
constructed upon a new principle, unlike 
any previous work. The masonry was 
from 30 to 40 feet high, 60 feet thick at 
the base, and 10 feet at the top, sloped 
on both sides, in carved lines, which re- 
ceived and discharged the water horizon- 
tally and without shock, thus preventing 
those excavations by the plunging of the 
water, so destructive to such works ; they 
were also curved or arched against the 
streams, and the abutments planted 
against the solid rock of the mountains. 
These great reservoirs, with their gates 
and sluices, were the admiration of all the 
engineers of the army of occupation. 

For one of the cotton factories he con- 
structed a turbine wheel, made of gun 
metal and finished as highly as a steam 
engine, the deeign beingan improvement 
upon the French turbine of Fourneyron. 
The machine, giving a larger percentage 
of the power of the stream than any pre- 
vious form, excited considerable interest 
among French engineers, several of whom 
examined it and transmitted drawings and 
details of the same, together with parti- 
culars of the calculations, to the French 
Academy of Sciences. 

These works were carried on under great 
disadvantages, necessitating not only the 
procurement and manufacture of mate- 
rial but the instruction of workmen. Ma- 
chinery, besides, bad to be built, and roads 
constructed; while, in addition to these 
difiScalties, the labor had to be prosecuted 
in the proximity of hostile Indians, and 
required constant military protection. 
Every establishment, however, erected in 
Mexico proved a financial success. 

During these years Mr. Baxter received 
from the government of Mexico, both Im- 
perial and Republican, the highest marks 
of consideration ever extended by them 
to any private citizen, unless it may have 
been Mr. Seward. He was offered deco- 
rations and even titles, and was urged by the State of Chihu- 
ahua to establish and take the presidency of a college of 
art3 and sciences, on the plan 'of the Cornell University 
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which he declined to do on account oi the disturbed state o' 
the government at that time. He was frequentl7 fumlsbed 
with offlcitl passes by both the governments of Maximilian 
and the Bepablic, of which the following is a specimen, 
and shows the high regard in which he was held by all par- 
ties, he bsiog strictly neutral in all their struggles : 

"Bt thb President op the Republic op Mexico. 
" To all the Authorities, both Military and CivU, wherever thii 
may be presented : 

" The bearer of this, Don Ouillermo Baxter, an American 
engineer, is passing through the country on his own private 
business, and you are hereby commanded to give him what- 
ever protection and assistance he may require, and a milita- 
ry escort when he shall demand the same, SeSor Baxter be- 
ing worthy of the most distinguished consideration. 

Benito Jdarez." 

On his return home, in 1867, he traveled from Durango to 
the city of Mexico with the President and Cabinet, under the 
protection of their military escort, making extensive exami- 
nations of the mining districts through which they passed. 

Sioce that time, Mr. Baxter has been constantly at work on 
one mechanical problem after another. On his way home to 
the States, more as a diversion than otherwise, he whittled 
out of a piece of pine a model of what is known as " the 
Baxter adjustable S wrench," which, by means of its pecu- 
liar shaps, enables the workman to reach parts of complica- 
ted machinery previously inaccessible. This indispensable 
little tool is to be found in factories and workshops in every 
part of the world. It is manufactured at Birmingham, Conn. 

Having established his residence at Newark, N. J., Mr. 




Baxter turned his attention to the invention of a small, com- 
pact, portable, safe, and economical steam power, which 
should be so easy to manage as to warrant its introduction 
for all usee among the people. This resulted in bringing out, 
in the year 1868, the now widely known and justly celebra- 
ted Baxter engine. Already thousands of these engines are 
in use in all parts of the country, and many have been and 
are being sent to foreign lands. They are manufactured by 
the Colt Fire Arms Company, Hartford, Conn., on the inter 
changeable principle, each piece being made in duplicate, 
which is the first instance of this feature in the manufacture 
of such machinery. 

In these matters, Mr. Baxter has received most valuable aid 
and assistance from Mr. William D. Russell, President of 
the Baxter Steam Engine Company. 

Mr. Baxter's next work was the invention of a steam street 
car, which is attracting great attention, and can hardly fall 
te be one of the first to come into extensive if not gene- 
ral use, as soon as the prejudice against the application of 
steam to that purpose shall have been overcome. These cars 
are built at the celebrated Remington Works, Ilion, N. Y. 

His last triumph is the successful introduction of steam in 
canal navigation, a problem which had previously baffled all 
the engineering talent which had been applied to it. It had 
long been considered impossible ; but the State of New York, 
having offered a large reward for its solution, a great number 
ot competitors came forward, and Mr. Baxter has just been 
awarded the first prize. The difficulty has never been the 
mere use of steam for propelling boats on canals, but to com- 
pete with horse power in economy, and thus to cheapen 
transportation. The official record of the trial trip gives 
credit to the Baxter l)oat for a speed of 8 09 miles per hour, 
upon a eansumption of 14^„^ lbs coal per mile, carrying a 
load of mere than 200 tuns in addition to her machinery and 
fuel, which may be cendensed as follows : One tun of freight, 
sixty miles, at a cost of one cent for eoal; or, in other words, 
it is carrying freight at twice the speed and half the cost of 
the horse boats. It was estimated by the Commissioners of 
Award that this result would effect a saving of $4,000,000 
per annum on the Erie canal alone, and it is calculated that, 
when the system shall have been generaJ}y introduced, the 
yearly saving on all the canals of the country will not fall 
short of $10,000,000; it will also double the eapadty of all 
canals, being a complete soluUon of the problem of cheap 
transportation, enhancing the value of every acre of land is 
the West, but being no greater boon to the producer than to 
the consumer, inasmuch as it will reduce the cost of bread 
on the sea board, while enhancing the price of wheat in tho 
Western granaries. 



It would be difficult to overestimate the value, to the com- 
munity and to the world, of such lives as Mr. Baxter's. The 
fame such men achieve is rarely commensurate with their 
deserts. Soldiers, statesmen, orators, authors, artists, all are 
likely to stand more conspicuously forth before their fellow 
men, but impelled by his imperative instincts, the mechani- 
cal inventor calls to his aid, and into exercise and active use, 
executive and financial ability ; he inspires men to the estab- 
lishment of new industries, and the employment of thousands 
of hands ; he gives work to both capital and labor, and is the 
leading force of civilization. No better example can be given 
of the truth of this assertion than reference to the army of 
men employed in various capacities upon the inventions of 
Mr. Baxter, and the number of skilled mechanics required, 
not only in the manufacture, but in their operation. The 
portable engine, the street car, and the steam canal boat, all 
require engineers, and it is not impossible that a hundred 
thousand young men will, by the influence of these inven- 
tions, acquire the necessary knowledge and be lifted to a 
higher level than they now occupy. 

It is not likely that Mr. Baxter will now rest upon his 
laurels ; he is just in tbeprime of life and in vigorous health, 
and it is far more probable that, under the impulse of his 
wider experience, and the stimulus of constantly increasing 
reputation, his active brain will be at work upon new and 
PQ^haps greater problems. 
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A short time ago there was discovered in Texas 
diminutive grangers who had solved the trttnsporuiuon 
problem by the simple and sensible plan of raising all t 
grain required for their communities, each for itself and at 
its own doors, and letting other communities do the same or 
go hungry. They were ants, dever little fellows, whose 
agricultural operations were carried on with the utmost sys- 
tem and success, and who were thought to be the only crea- 
tures not human who had arrived at so high a stage of civi- 
lization. Other harveiting ants collect the chance produc- 
tisns of the fields or trust to the husbandry of man for their 
supplies of grain ; but these are independent farmers, who 
surround their colonies with grain land, which they keep 
clear of useless growths by nipping in the bud every plant 
except the rice grass whose seeds they Intend to gather for 
their winter store, thus giving evidence of no small degree 
of calculation and forethought, as well as industrial eco- 
nomy. 

Bat it appears that they are not alone in this sort of thing, 
and that their operations are slight andjimple compared with 
these ot the (teadoma of Central America, better known as 
leaf-cutting ants. These leaf cutteri have long been notori- 
ous as the most destructive of all the insect pests of tropical 
America, the tender-leaved fruit plants introduced from other 



localities sufiering especially from their ravages. Indeed, 
multitudes of plantations of orange, mango, and lemon trees 
have been stripped and destroye:! by them, so that in many 
parts this otherwise profitable industry has had to be given 
up entirely. 

Their nests generally consist of a cluster of low mounds, 
pierced by tunnels, from half an inch to six or eight Inches 
in diameter, and situated in a little clearing made by killing 
the shrubbery through the persistent biting oS of buds and 
leaves, evidently to secure sunshine and a free circulation of 
air. Leading out from these mounds are well marked paths, 
it may be half a mile long and several inches wide, throngod 
like the streets of a great cit.v with busy workers biinglng 
in leafy burdens or hurrying outivard for a load. As far as 
the eye can distinguish their tiny forms, says a recent ob- 
server, troops and troops of leaves are seen moving up to- 
ward the central point, and disappearing down the tunneled 
passages. The out-going, empty handed hosts are partly 
concealed among the bulky burdens of the incomers, and can 
be distinguished only by looking closely. " The ceaseless, 
toiling hosts impress one with their power, and one asks: 
What forest can stand before such invaders? How is it 
that vegetation is not eaten oS the face of the earth? Surely 
nowhere but in the tropics, where the recuperative powers 
of Nature are immense and ever active, could such devasta- 
tions be withstood." 

But wonderful as the operations of these lefif cutters are 
in the open air, they are as nothing to those that go on under 
ground. Hitherto the use made of the leaves gathered in 
such immense quantities has been a mystery. Some have 
thought they must be used directly as food ; others, that 
they were employed in roofing the ants' underground cham- 
bers ; but no one suspected their real use until the secret was 
disclosed to the observer already quoted, Mr. Thomas Belt, 
in the course of certain mining operations which he was 
superintending in Nicaragua. 

On two occasions,earth cuttings were made from below up 
through very large nests of these ants.insuch a way as to lay 
their operations clearly open to observation. The tunneled 
passages were found to lead to numerous connected cham- 
bers about the size of a man's head, usually three fouiths 
filled with a flocculent mass of light and loosely connected 
bits of leaves, withered to a brown color and overgrown with 
a minute white fungus. Mlx'id with this substance were 
numbers of ant nurses with pupa; and larva;. 

By numerous observations, which he describes at length, 
Mr. Belt became convinced that this fungus growth was the 
real food of the ants; and all of their outside operations 
were tributary to its cultivation ! In other words the leaves 
are collected,as human farmers collected marl and guano,for 
indirect use as fertilizers. The ants do not confine them- 
selves to leaves, but take any vegetable substance suitable 
for growing the fungus on. Nor do they take leaves indis- 
criminately, grass, for example, l)eing always rejected : and 
when any ant,more stupid or less experienced than ordinary, 
makes the mistake of carrying in unsuitable leaves, they are 
promptly brought out and thrown away. Great care is also 
taken in regard to the condition of the leaves carried Into 
the chambers. In case a sudden shower comes on, the wet 
pieces are deposited outside, to be picked up and taken In 
when nearly dry, should the weather clear up promptly; 
when spoiled by too much rain, they are left to rot on the 
ground. On the other hand, in very dry and hot weather, 
when the leaves would wither on the way to the rest, the 
ants wait until sundown before going out, or do their gath- 
ering wholly in the night. 

When a community migrates, the fresh fungus growths 
are carefally transported to the new burrows in the jaws of 
the middle sized workers, the larger members of the com- 
munity acting only as directors of the march or defenders of 
the rest in case the column is attacked. The nurses already 
mentioned are the smallest of all, and their duties lie wholly 
underground, in cutting up the leaves and attending to the 
young ants. They never carry leaves, but may sometimes 
be seen running out along the paths with the others, appar- 
ently for the fun of the thing ; for instead of helping the 
rest, they peroh themselves on the pieces that are being 
brought in, and so, like petted children, get a ride home. 

As might be expected with creatures who have developed 
BO complicated a system of industrial economy, these ants 
are extremely clever. A single illustration will suffice to 
show their practical good sense. To drive off a colony which 
had established themselves in his garden, Mr. Belt gave 
their nest a soaking with carbolic acid and water. The effect 
was all that could have been desired. The maraudingpar- 
ties were at once withdrawn from the garden to meet the 
danger at home ; the whole formlcarlum was disorganized ; 
and big fellows came stalking up to repel the supposed in- 
vader, only to descend again in the utmost perplexity. By 
the next morning a new nest had been established, some 
yards distant, and the survivors were busy carrying thfir 
supplies thither. It happened that between the two stations 
there was a steep slope. Instead of descending this with 
their burdens, the ants cast them down at the top, whence 
they rolled to the bottom, where another relay of laborers 
picked them up and carried them to the new burrow. It 
was amusing, says Mc. Belt, to watch the ants hurrying out 
with bundles of food, dropping them over the slope, then 
rushing back Immediately for more. Is it possible to attri- 
bute such a sensible, and at the same time exceptional, divi- 
sion of labor to anything radically different from human in- 
telligence 7 



Orabite and macadam are to be banished from the city 
of London, the Streets Committee having determined to lay 
down in future rothlng but asphalt or wood. 
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A MODEL TBANSATLASTIC SIEAVEB. 
We have heaid it agHerted tbat there ia icarcely a ateamer 
crosaiug the Atlantic that could not be sunk by a few blows 
from a heavy sledge. We have received ample evidence, in 
recant ocean disasters, that the action of the waves alone 
may strain a modern vessel so that she >B considered unsea- 
worthj by a modern captain. Such matters are of grave in- 
terest to the traveling public, and they may be glad to know 
that it ia possible to build vessels that will be able to with- 
stand much more severe usage. In the early days of iron 
shipbuilding, it was pointed out, by the best authorities, 
that the wujr to make a vessel safe and strong was to build 
it with a double skin, making, as it were, a ship within a 
ship. One of the most noted vessels of modern times, the 
Ureat Eastern, was constructed in this manner, and our 
readers may remember that she ran aground in New York 
harbor, tearing a hole in her outer skin something more 
than eighty feet long, and that it was not even necessary to 
dock the vessel to repair the damage. Of course, a vessel 
built in this manner is much more expensive than one of 
the ordinary construction, and it is scarcely necessary to re- 
mark that very few examples of this kind are to be found in 
the mercantile marine. Steamship owners and the travel 
ing community seem in general to have opposing interests, 
the former desiring to build and run vessels as cheaply as 
possible, while the latt-^r are more interested in the strength 
of the ship and the efficiency of the officers. It is with 
great pleasure, then, that we call the attention of our readers 
to an exceptional case, that of a company which seems dis- 
posed to use the best vessels tbat can hi built, regardless of 
cost. Wb refer to the company operating the Red Star line 
of steamers,formeily ruuning from Philadelphia to Antwerp, 
which have rectsntly changed their place of sailing to this 
port. Only three vessels of this line,the Ne3erland,the Vater- 
land, and the Switzerland, are as yet completed, but several 
others are in coujse of construction. Our readers may remem- 
ber that not long ago the Nederland ran ashore on the New 
Jersey coast, in making what appeared to be an eSort to 
reach Philadelphia overland, and that, after having been 
aground for about two days and exposed to a pretty severe 
storm, she was tiaated again and taken to Philadelphia, ap 
parently uninjured. We need scarcely remark that not every 
steamer crossing the Atlantic could be expected to behave 
a9 well under such circumstances. The Switzerland, the 
other veaeel belonging' to this line, reached New Ydik on 
the 8 ih instant, thia being her first voyage. She is 350 feet 
long, 40 feet beam, has 33 feet depth of hold, and is of about 
2,800 tuna burden. The vessel ia divided by bulkheads into 
6 watertight compartments. Each bulkhead is composed 
of two thicknesses of plate, with a space between, the plates 
being strongly stayed together. The ship has a double skin, 
the distance between the outer and inner skins being be- 
tween 18 and 20 inches,the main and berth decks being built 
double, in the same manner. The main deck is covered 
with heavy planks, and the inner skin of the vessel is 
sheathed with wood. These compartments between the 
skins are fitted with good sized pumps which can be worked 
either by hand or by engines on the upper deck. The steam 
pumps in the engine room are unusually large for a vessel 
of this siza, and it would seem as if nearly every safeguard 
that C0UI4 Ije required, in case of a leak, was provided in the 
present instance. The door of each watertight compartment 
can be closed from the upper deck, by means of a screw. 

The Switzerland has a compound engine, the length of 
stroke being 48 inches, and the diameters of the two cylin- 
ders, 40 and 80 inches. There are accommodations for 160 
first class passengers, and for about 900 in the steerage. 

Wiihout going very fully into details, we trust that we 
have shown that the vessel under consideration is one of 
the most substantial crafts that can be built, and offers se- 
curity to passengers that cannot be guaranteed in the case of 
the ocean steamer as ordinarily constructed. Our readers 
may rest assured, also, that, when ocean travelers demand 
such safeguards to be provided on all lines, they will be 

forthcoming, and not before. 

» <»i ■ 

LEFT HAND W&ITINB. 

A correspondent asks for the best way of holding the pen 
in writing with the left hand, and the best angle of slope for 
the letters. No absolute answer can ba given in either case. 
Hands diSer, and what would be an easy position of pen for 
one person might be a very awkward one for another. Eich 
writer must by gov«'rDed by the necessities of his individual 
caae, to be disco rered lather by thoughtful observation of 
his own writing than by the study of rules. It is enough to 
say that the ideal position figured on the covers of copy books 
can be maintained but for short periods without excessive 
fatigue, and only by persons having slender hands. It an- 
swers well enough for writing as a fine art, but is altogether 
too stiS and tiresome when much oShand writing is to be 
done. What is true for the right hand is equally true for 
the left. A good deal depends, too, on the mode of writing, 
whether the motion is a wrist stroke or a finger stroke or a 
combination of the two. 

Equal freedom must be allowed in regard to the angle or 
slope of the writing, prevising simply that the greater the 
departure from the perpendicular the greater the danger of 
illegibility ; while a slight slope to right or left adds much to 
the gracefulness of the script without making it perceptibly 
less easy to read. 

In writing with the left hand, the easiest position would 
seem to be with the body square before the table, the arm 
mating an angle of about forty- five degiees with the front line 
of thetable, the line of writing being at light angles with the 
direction of the arm. In this pocition the writing is natu- 
rally 'back hand," about twenty degrees from perpendicu- 



lar. To the present writer, whose left hand practice began 
rather late in life, in consequence of an accident which threat- 
ened the disabling of the right hand , it is much the easi- 
est way, in left hand writing, to hold the pen reporter-fashion 
between the first and second fingers, as in this position the 
pen is held steady with the least efEort, and is not so likely 
to wander from a uniform slope. It ia well, however, to 
accustom one's self to a variety of positions, especially when 
much writing has to be done, since, by changing the posture, 
the labor of writing may be thrown on different Bets of mus- 
cles, and rest obtained without ceasing to write. 

One of the clearest and most graceful left hand writers of 
our acquaintance writes a style that cannot be distinguished, 
save in a slight peculiarity in shading, from normal right 
hand penmanship. To one watching the process, the writing 
appears to be done upside down. The pen is held between 
the thumb and forefinger in the regular way ; but the paper 
is placed so that the line of writing is perpendicular to the 
front of the body, the direction of the writing being toward 
the body. It seems most natural, however, for the writing 
to slope to the left when the left hand is employed. 

There is a special advantage in using the left hand to write 
with, and one that we have never seen commended. The 
hand is never in the way of vision. The pen point is always 
in plain sight, and so is the paper to be written on. There 
is, consequently, no inducement to stoop forward or to turn 
thd -hescd so as to throw the eyes out of focus. It is a com- 
mon fault with -those who write much that the left eye has a 
shorter range than the right. It is overworked and com- 
pelled to adapt itself to nearer vision. In writing with the 
left hand, these evils are avoided. An upright posture is 
the easiest, and the eyes are equally distant from the paper. 



BITBBEB A3 A DEFENSIVE ABMOB. 
We have before us a petition for the relief of Jonathan 
L. Jones, recently submitted to Congress, in which the me- 
morialist prefers a claim against the United States for the 
sum of $500,000 for compensation for the use of his patent 
dated April 15, 1862, for improved defensive 
armor upon the gunboats Essex, Choctaw, and 
Lafayette, in their ooerations against Vicks- 
burgh and the Confederate batteries on the 
Mississippi river during the late war. This 
armor was composed of one inch of iron pla- 
ting, backed by one inch of vulcanised India 
rubber and twenty three inches of solid tim- 
ber, covering the portions of the hulls abreast 
the,j boilers, the forward and after casemates, 
and the pilot houses. Thus protected, the 
boats went repeatedly into action, passing 
Vicksburgh, destroying the ram Arkansas, 
and participating in other engagements, du- 
ring the course of which they were struck, 
it is alleged, by heavy projectiles, an aggre 
gate of 276 times without the same pene- 
tiaiiag that portion of the armor constructed 
on the memorialis'/s plan. Shot, it is admit- 
ted, passed into the vessels at various times, 
but never through the parts protected by the 
armor. A host of letters athdavitB, etc., are 
submitted in carroboration of the aesertiurs 
advanced ; and with the apparently plain 
claim nicely made out, Mr. Jones goes in for 
the above mentioned grab. It forcibly reminds 
us of the eSorts of the claimant in the famous Tichbome 
case. 

On the 3rd of October, 1868, Mr. Jones' own target, made 
of materials furnished by himself, consisting of four one 
inch wrought iron plates and four sheets of rubber one inch 
thick, backed by twenty inches of solid oak, was set up against 
a clay bank in the Washington Navy Yard. The first four 
inches of ths shield nearest the timber were composed of 
alternate layers of rubber and iron ; and the two sheets of 
one inch rubber and two one inch wrought iron plates were 
added, the latter being on the outside of the target. The 
first shot, weighing 169 lbs., was fired from a 11 inch gun at 
84 feet distance. It went entirely through plates, rubber, 
and timber, and penetrated the bank a distance of 12 feet. 
Diameter of shot hole, 11^ inches. On the 6th of October, 
the target was placed at an angle oi 45° to the line of fire, 
and a similar shot fired at it. The ball again penetiatsd 
everything and entered 6 feet into the clay bank. The 
holej made by the shot are shown in the annexed engraving, 
made from the target at the time and published in the Sci ■ 
ENTiPic AMEKicAN. In order fully to prove the inefficiency 
of Mr. Jones' shield, another target was made, of simply 4 
one inch iron plates, backed by 20 laches of solid oak, for com- 
parison, to indicate the effect of the rubber. The first shot 
fired under similar circumstances to the above went through 
and penetrated the bank 5 feet. The second projectile, at an 
angle of 45", broke in pieces and glanced o£f, leaving a frag 
ment in the plating. If the members of the committee to 
whom Mr. Jones' claim has been relegated desire further 
evidence, we would refer them to the files of the Ordnance 
Bureau in the Navy Department, as to the detailed ac- 
count of the tests conducted upon targets Nos. 45 and 46 in 
the Pencote battery. Further, a year before Mr. Jones pro- 
duced the above mentioned shield, which failed so conspicu- 
ously, a Mr. Bennett, of New York, furnished a rubber 
plate One inch thick, for target No. 10 in the same series of 
experiments, and this also was repeatedly penetrated, as- 
cording to the official report " the same as by previous 
shots fired at other targets made in the usual way without 
rubber." Target No. 18 was made of two thicknesses of 
one inch wrought iron plates backed by IJ inches of rubber, 
7 inches of yellow pine, and three beams 12 inches square 



running lengthwise the shield. The shot tore through the 
plating and rubber as before and penetrated the bank for 17 
feet. Target No. 21 had two inches of rubber between two 
one inch iron plates and 7 inches of pine, with beams as be- 
fore. This was pierced with equal facility by two shots. 
Target No. 37 was faced with 4 one inch rubber plates and 
backed with 4^ inches of scrap iron and 20 inches of oak. 
All the rubber was forced o£f. Trials at similar targets 
without the rubber proved the latter to be of no value. 

It would be idle for us to proceed further in disproving 
Mr. Jones' assertions. Leaving out the above experiments 
altogether, it is a very simple matter to show that even the- 
oretically the inventor's ideas are false. Rubber alone in 
the form of plates or blocks opposes a resistance to projec- 
tiles of about fifty per cent of that of oak. The balls go 
through it almost as if it were tallow. Now when it is Lon- 
ceded that the shot easily penetrated targets unprovided 
with the material, it is palpably absurd to suppose tbat the 
addition of a substance so easily pierced would add mate- 
rially to the general resisting power. 

That there is any truth in the " philosophy " of the results 
said to have taken place, namely, that the rubber causes a 
diffusion of the force through its elasticity, we cannot for a 
moment admit. As in the converse case of shooting a tallow 
candle through a door, no time is afforded in the passage of 
the shot through the single inch of iron for its force to act 
and react before the penetration is effected. 

How Commodore Porter could have been ignorant of the 
experiments which proved the inefficiency of the rubber, we 
fail to understand ; nor can we reconcile the letters of the 
officers in its favor in any other manntr than by supposing 
that the results ascribed to the armor must have been due to 
other causes, a fact which we think would have been ap- 
parent had the gentlemen considered the subject in the 
light of the simplest mechanical laws. 

In justice to Mr. Jones, however, it may be added that al- 
though his shield could not have repelled the shot, it never- 
theless may have served some useful purpose, as the crews 




of the vessels evidently believed in it ; and hence, going into 
action with a greater confidence in their safety, they perhaps 
performed better work. This, however, is hardly worth 
1500,000 to the people. 



PHOTOQBAPHY AT THE BOTTOM OF THE SEA. 

Dr. Neumayer has recently exhibited before the Berlin 
Geographical Society a photographic apparatus designed for 
the determination of the temperature and of the currents at 
great depths in the ocean. 

The invention is composed of a copper box, hermetically 
sealed and furnished with an exterior appendix made like a 
rudder. In the interior is a mercury thermometer and a 
compass, each enclosed in a glase receptacle in which are ad- 
mitted traoea of nitrogen gas. A small electric battaty com- 
pletes the appantuf . When the latter ii alloved to duoend 
attached to a sounding line, the actien of the current on its 
rudder causes it to assume a parallel direction, thus indica- 
ting the set of the flow by the relative position of compass, 
needle, and rudder. The thermometer of course shows the 
surrounding temperature. In order to fix these indications, 
a piece of photographic paper is suitably disposed near the 
glass cases containing the instruments. Then at the proper 
time a current of electricity is established through the gas 
in the receptacles, causing an intense violet light, capable of 
acting chemically upon the paper for a sufficient length of 
time to allow of the photography thereon of the shadows of 
the compass needle and of the mercury column. Within 
three minutes, it is said, the operation is complete, when tae 
apparatus is hoisted and the paper removed. 

As American Riyek Nile.— The valley of the Rle 
Qrande del Norte, in New Mexico, recalls the features of the 
Egyptian Nile. A large population is entirely dependent 
upon the river. An annual rise of the waters carries a mud- 
dy sediment, superior in fertilizing properties, as was proved 
by analysis, ta that of the great African river. While the 
amount of phosphoric acid is nearlj the same, the amount 
of potash is considerably higher. Thousands of acres are 
lying idle along the valley of the stream, awaiting the amter- 
priaing farmer, 
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TATTEKINO CHICKENS BT HACHHTEBT. 

It seems to be generally admitted by gourmaiid» that do 
chickens of mechanical fattening have such exqaiaite flavor 
as tboie submitted to the piocess. In the Gardens of Ac- 
climatation at Paris, this is verysdentilically practised under 
the direction of M. Odile Martin. " Its adrantages," say 
the authorities, "do not consist in the rapidity of the pro- 
cess alone, but above all in the special quality of the meat 
thus produced. It is solid, very tender, exceedingly fine- 
grained, not overfat (which would not be an advantage), very 
white in color, and of a flavor quite exceptionally excel- 
lent." 

If this is so, of course there is no help for the chickens. 
They must perforce enter their epinettet, and be mathemati- 
cally crammed. Behold here the ingenious contrivanoe 
of the Gardens of Acclimatation for manufacturing this 
"exceptionally excellent" flavor! 

It is a huge cylinder with fourteen faces, each in five 
stories of three compartments each. It holds, there- 
fore, 310 fowls. The cylinder is hollow and empty, 
except for the axis on which it turns. This hollow con- 
struction renders it easily ventilated and kept clean. 
Before it is a box for the operator. This box, or car- 
riage, moves up and down by pulleys. The ga/eeur — 
that sounds leas offensive than crammer — operates thus : 
Commencing at the bottom of one of these fourteen 
faces, he seizes with the left hand the neck of the 
chicken; and pressing on each side of the beak, the 
bird is forced to open its mouth, as any lady knows 
who has doctored a sick chicken or canary. Thegaveur 
then introduces the metallic end of the rubber tube 
into the throat of the chicken, and by a pressure of the 
foot on a pedal the food rises, and at the same time the 
amount passing through the tube is indicated on a dial 
in front of the operator. I;; is therefore a skillful ope- 
ration; for the j(!$(eeur, whatever other motions are ne- 
cessary, must pay strict attention to the needle on the 
dial, or he will give his chicken too much or too little. 
The three chickens duly fed, he turns the cylinder on 
its axis a little, and the next face of it is before him. 
When he has completed the round he turns the crank, 
and the carriage rises to the next story ; and so he goes I 
on to the top. Having completed the upper circuit, 
every chicken in that epinette is duly fed. Then he 
turas the crank in the other direction, and the carriage 
descends to the floor, where it rests on a railroad. It is 
then moved along before the next ^nette, and the 
whole operation on 210 more chickens is repeated. 
A skillful operator will gate, or crani, 400 chickens 
in an hour ! That is less than nine seconds to each 
one ; for the time to mova the cylinder, to move the 
carriage up, down, and to the next epinette, must be 
counted out. 

Under this epinette regime, it requires an average of fif- 
teen days to fatten a duck, eighteen for a chicken, twenty 
for a goose, and twenty -five for a turkey. The food used 
for chickens is barley and corn meal mixed with milk into 
a dough BO thin that no other liquid is necessary. The ordi- 
nary quantity given is from ten to twenty centiliters, or 
from seven tenths to one and four tenths of a gill each time ; 
but this quantity is reached gradually. When the maxi- 
mum that any chicken can assimilate is found, the number 
indicating this quantity is placed before its compartment, 
and the gaveur must measure it exactly on the dial. 

Truly this is an age of wonders. What a labor-saving 
invention this epinette must be to the chickens ! Maybe it 
is not wise to give these details. What if some enterpri- 
zing American should be thereby tempted to invest his 
whole fortune in a grand improved automaton steam power 
epiiiettt, warranted to feed ten thousand chickens a minute ! 
— Harper's Magazine. 



passing along the upper limit of the gray band. By noting 
the changes in position of these spots, M. Flammarion 
reached the conclusion that No. 1 was the shadow of the 
third, and No. 2 of the second satellite, both of which were 
passing over the planet, and that No. 8 was tho third satel- 
lite itself. Consequently at the period of observation there 
must have been upon Jupiter two total simultaneous and 
contiguous eclipses of the sun. 

The various shades of the spots lead to the determination 
of some curious and important facts regarding the satellites. 
The second satellite was evidently more luminous than the 
third, since it remained invisible on the white zone ; while the 
third was even darker than the gray belt over which it 
traveled. The latter in fa(t was hardly brighter than the 




JXTFITEB'S SATELLITES. 

M. Camille Flammarion, the distinguished French astrono- 
mer, says in La Nature that on March 25 last the planet 
Jupiter offered in the telescope the curious aspect of being 
unaccompanied by any of his satellites. The first was con- 
cealed behind the disk. The second and third passed over 
the face of the planet, accompanied by their shadows,and the 
ourth was at its greatest elongation ai d hence far out of 
fhe field. The appearance of the planet is shown in Oor 




illustration, the disk being divided into parallel zones, the 
darkesi: of which extended below the equator for some 20°. 
Above this was a broader and lighter band.and then a white 
region, terminating at aix>ut the SOth degree of latitude in a 
gray zone. On the white l>elt was projected a black spot. 
No. 1, near which was a second circle. No. 2, of a grayish 
color. A third point was with difficulty discernible at 3, 



FATTENING CHICKENS BT MACHINEET. : 

shadow of the second. Stranger still, the shadow of the 
third was blacker than that of the second. This cannot be 
ascribed to the S" difference in size, or to the effect of the 
penumbra, for the latter is practically nothing ; and hence M. 
Flammarion considers it due to refraction produced across 
an atmosphere enveloping the second satellite. It is well 
known that in certain eclipses of the moon the refraction 
produced by the terrestrial atmosphere is so considerable 
that even the central region of the lunar disk is not totally 
darkened, and remains red like the entire moon. 

The third satellite, ordinarily white, appeared darker, and 
hence must either have become changed in the physical con- 
dition of its atmosphere or else have turned another side. 
Dawes, Lassell, and Secchi have, however, all distinguished 
spots on the body ; and to the exposition of these, its clouded 
appearance was probably due. Hence it revolves,but,unlike 
our moon, in a period different from that of its revolution 
around the planet. 

THEITEFLirS ULTBA NEWSFAPEB ABDHAGAZIKE FILE. 

In the ingenious form of file represented in the annexed 




illustrations, the newspaper or magazine is held so that each 
page succeeds the other in regular order throughout the en- 
tire volume, similarly to the pages of a book. Every jour< 



nal is clamped securely in its place, and after the numbers, 
making a volume, are complete, binding by tapes may be 
quickly and easily effected without necessitating the dis- 
placement of a single paper. For libraries and reading 
roonui, where many periodicals are received which are sub- 
sequently bound for preservation, we think that this inven- 
tion will prove quite convenient, as it saves the necessity of 
re-arranging the copies after removal from the files, and of 
the somewhat tedious process of piercing each one in order 
to pass through the tapes which temporarily hold the sets 
together for the binder. 

Fig. 1 of our engraving gives a perspective view of the 
file with papers clamped therein. There are two bars of 
wood or other suitable material, A and B, of which the rear 
bar. A, is the thickest. These are held together by rub- 
ber bands, C, which, secured to bar. A, slip over the 
ends of the bar, B. Any other convenient and similar 
fastening may be employed. Through both bars, at a 
suitable distance from each end, are slots, through which 
pass blades. D, the forward ends of which are made lan- 
cet-shaped, to enable them to pass readily through the 
papers. As shown in the sectional view. Fig. 2, these 
blades are secured in the rear bar by pins, E, which pass 
through said bar and through holes in the blades. The 
rear ends of the latter project, and have eyes through 
which tapes, F, are threaded. At G are rubber blocks, 
which serve as fenders to keep the projecting extremi- 
ties of the blades from marring the wall against which 
the file may l>e suspended. Sheaths, H, of wood or 
other material, are also provided to protect the sharp 
ends of the blades, and there is a cord attached, as shown, 
for hanging up the device. 

In using the file the caps, H, are removed, and bands, 
C, slipped off. The bar, B, being removed, is laid in 
proper position upon the back margin of the last page of 
the paper, when both the latter and the bar are pressed 
against the points of the blades, so that the same pass 
through the slots in the bar. The bar and paper are 
then pressed back against the bar. A, and the bars and 
caps replaced. When the file is full, the pins, E, are 
removed, and the blades and tapes drawn through the 
bars. The bar, B, is then detached as before described, 
the papers are removed, and the tapes are tied behind, 
forming a volume ready to be laid away or sent to the 
binder. 

Patented through the Scientific American Patent 
Agency, March 24, 1874. For further information re- 
garding proposals to manufacture, royalty, etc. , address 
the patentee, Mr. Alexander L. Whitehall, Watseka, 
Iroquois county, Dl. 

THE WOHDEB CAMEBA. 

A "wonder camera "is a sort of magic lantern, so con- 
trived as to enable one to use opaque objects for projection 
upon the screen instead of glass transparencies. For exam- 
ple, if a photographer wishes to show his customer how an 
enlargement from a carte will look, he simply has to put the 
carte in the "wonder camera "and " throw it up." Many 
enlargement scales may be made in this way. Any person 
may make a " wonder camera " for himself on a pla^ given by 
Mr. T. Carter. He says : 

"After experiment I have succeeded in making the above 

Pio. 1. Fio. 2. 





instrument in a very simple manner. It consists of a wooden 
box, with a top made of tin or sheet iron ; the chimney is 
made of the same material, g, The lens is the same as used 
upon a camera for [^making photographs. At the back of 
Fio. 3. |^/ the box (as will be seen by re- 

ference to the elevation and 
plan Figs. 2 and 3) are two 
doors placed upon hinges. 

When the box is in use, the 
door, e, is kept closed. The 
other door consists of two 
parts placed at right an- 
gles to one another; the 
object of this is to fill the opening in the door, e, while 
the pictures are l>eing attached to c ; when c Is swung Into 
position opposite, the lens, placed at &, d, is carried to one 
side. If stereoscopic views are to be shown, a slit may be 
cut,at «, through which they may be inserted without open- 
ing the box. The door, e, should be cut off a little at the bot- 
tom so as to admit air. The light is placed at h, as nearly 
opposite the picture as possible. It should b^ a strong light ; 
an argand burner is the best. At the back of the light is a 
piece of tin, bent Into the form of a reflector. The light 
coming from h strikes i, and is reflected through the lens 
upon the screen. The plan of the box is represented with 
the top removed. I have given no dimensions, as they will 
depend upon the focal distance of the lens and higlit of the 
light. Care must be used to have the distance from the 
lens to 0, when dosed, equal to the focal distance."— PAo^o. 
Newt. 
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Is India, a timber bridge of 205 feet span haa keen erect- 
ed, principally of satin wood. 
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SOLAB ATTSACTIOH AND THE ZABTE'S OBBITAL 
CENTBIFUGAL 70BCE. 

To the Editor of the Scientifio Ameriean : 

The accompanyiiig illaBtration repreaentB an inatrainent 
constmcted for the purpose of proving, by actual practical 
teat, that the sun's attractive energy is balanced \>j the cen 
trif ugal force called forth by the earth's orbital motion round 
the sun. I desire it to be distinctly understood, however, 
that my intention is not to demonstrate what astronomers 
proved centuries ago, namely, that solar attraction is coun- 
teracted by the centrifugal force resulting from the orbital 
motion of the earth round the luminary. L6on Foucault, in 



attraction on the mercury will produce an inclination of the 
surface of the latter in a direction opposite to the satellite. 
Obviously, that inclination will bring the floating globe un- 
der the influence of terrestrial attraction to an extent ex- 
actly balancing the lunar attraction. Having called the 
reader's attention to Dr. Vander Weyde's objections, it 
would be inconsistent not to notice the communication from 
Mi. Hugo Bilgram, published in the Scientific American of 
May 28, concerning my demonstration on page 291, current 
volume. Mr. Bilgram says : " Though Captain Ericsson in 
his communication of March 14 proved to be master of the 
subject, he evidently overlooked one point." This "over- 
looked " point your correspondentthus adverts to : " Though 
solar attraction does balance the orbital centrifugal force 
while the sun is rising, it will not do so three hours after- 
wards." Now, the sole object of my demonstration was to 




his celebrated experiment of swinging a pendulum from the 

dome of the PanthSon in Paris, simply intended to furnish I prove that such is the fact, my figures showing that,although 
ocular proof of the correctness of the 
assumption that our planet rotates 
round an axis at right angles to the 
equator. So with regard to the instru- 
ment under consideration : the object is 
simply to furnish ocular proof of the 
correctness of the assumption that the 
sun's attractive ener^ry is counteracted 
by the centrifugal force developed by 
the orbital motion of the earth round 
the sun. The reader is aware, from pre- 
vious statements in these columns, that 
my scheme consists in presenting a high- 
ly polished iron globe, floating on the 
surface of mercury, to the sun at the 
moment of rising or setting, the terres- 
trial attraction being then exerted at 
right angles to the line of solar attrac- 
tion, hrnce incapAle of interfering with 
its action. From previous statements 
the reader is also aware that experiments, 
conducted with the new Instrument ts 
sunrise and sunset, have establiiihed 
the fact that, although a tractive force 
of a few grains is capable of moving the 
polished iron globe over the surface of 
the mercury, yet no movement whatever 
takes place when it is subjected to the 
pull exerted by the attraction of ihe sun 
as stated. A brief description will suf- 
fice to explain the nature of the instru- 
ment. The illustration represents a 
section through the center of the iron 
glol>e and the circular cistern which con- 
tains the mercury. Two spheroidal 
cavities, it will be seen, are formed in the globe, the upper 
cavity being empty while the lower one is filled with a 
metal of much greater specific gravity thaa iron, the object 
being to retain the vertical axis of the fioating globe in a 
fixed position. A movable ring is applied at the upper part 
of the mercurial cistern, admitting of a free rotary motion 
while the cistern remains stationary. To the said ring an 
angular bracket is secured, supporting the central calnmn 
of a delicate chemical balance. Obviously this arrangement 
admits of the scale beam being turned in such a direction 
that it points toward the rising or setting sun, without 
disturbing the mercurial cistern or its contents. The lower 
end of the vertical index of the scale beam is connected with 
the floating iron globe by means of a straight steel wire, as 
shown in the illustration ; this wire extending beyond the 
vertical axis of theglol)e, a small counter weight being ap- 
plied at the extreme end of the extension in order to relieve 
the balance from disturbing influence. To prevent dust 
from lodging on the mercury, a glass shade covers the cis- 
tern, resting in a groove at the upper part of the rotating 
ring, the shade also preventing currents of air from agita- 
ting the sensitive globe during experiments. Sach is the 
nature of the instrument constructed for comparing the 
energy of solar attraction and orbital centrifugal force, which 
Dr. Vander Weyde says he has " disposed of" by his dis- 
covery that a " floating object is identical with a lever scale, 
as the liquid balances the floating body," and because (see 
his communication inserted May 23) he understands the in- 
strument "only too well, so well indeed as to know that 
even the attraction of the rising and setting moon can never 
affect such an arrangement." I will not detain the reader by 
demonstrating the absurdity of mixing up questions con- 
cerning lunar attraction with a question relating solely to 
the comparative energy of the earth's orbital centrifugal 
force and solar attraction. I deem it necessary, however, to 
point out briefly the utter fallacy of Dr. Vander Weyde's 
stated objections. It requires but a slight acquaintance 
with dynamics to perceive that his first objection has abeo- 
lately no liearing on the question. Of course, the weight 
of the floating iron globe is balanced by the weight of the 
liquid metal which supports it ; but how can the pull exerted 
by the rising sun on the iron globe be affected by the earth's 
attraction l>ecause the weight of the globe is balanced by the 
weight of the fluid mass which it displaces? The second 
objection urged by Dr. Vander Weyde, that my instrument 
is incapable of showing that solar attraction balances the 
earth's orbital centrifugal force because the instrument is 
not affected by the rising and setting moon, scarcely needs 
refutation. It wiU suffice to state that, when the floating 
iron globe is presented to the rising sun, the mercury which 
supports the globe remains perfectly level, because the cen- 
trifugal force which acts on the flaid metal exactly balances 
the sun's attractive energy. But, In presenting the instm- 



is made, lunar attraction will sensibly affect the equilibrium 
of the mercury in the cisterns. The relative energy of ter- 
restrial and lunar attraction at the earth's surface iieing in 
the mean ratio of 330,603 to 1, a difference of level in the 
cisterns amounting to '000748 of an inch takes place under 
the stated conditions. Consequently this difference calls for a 
correction, after the adjustment at noon, readily effected by 
turning one of the micrometric screws through an arc of 8° 
40', the pitch being thirty-two threads per inch. The per- 
fectly level state of the mercury in the cistern of the solar 
attraction instrument having been established by such ac- 
curate means, the absence of any motion of the floating globe 
when subjected to the pull of the rising and setting sun fur- 
nishes positive ocular demonstration of the fast that the 
sun's attractive energy exerted on the mass of the iron globe 
is exactly balanced by the centrifugal force resulting from 
its orbital motion round the luminary. No reflecting ob- 
server, aware of the actual amount of the 
solar pull (748 grains), can witness the 
perfect) repose of the floating iron globe 
on the level surface of the mercury, at 
the moment when the sun is rising, with- 
out being impressed with the importance 
of what he beholds. Again, if he has pre- 
viously calculated the curvature of the orr 
bit in which the instrument is moving, he 
can ansert that the velocity of the floating 
iron globe round the sun must exceed 18 
miles per second, in order to develop, by 
centrifugal force, an energy capable of 
counteracting the pull which he knowi the 
globe is subjected to while he is watching 
its repose on the surface of the fluid me- 
taL J. Ericsson. 



ment to the rising moon, the unbalanced pull exerted by its 



solar attraction exactly balances orbital eaQtrifqg&l force at 
sunrise, the energy of solar attraction gradually overcomes 
the orbital centrifugal force during the diurnal revolution, 
until at noon the difference amounts to 0001312. My de- 
monstration also proved that a weight of 20,000 pounds suf- 
fers a diminution of 0°001546 of a pound during six hours of 
diurnal rotation, owing to the very cause which Mr. Bil- 
gram asserts that I have overlooked I 

Referring to the experiments which have been instituted 
with my solar attraction Instrument, it will be well to ob- 
serve that, although the energy of lunar attraction Is prac 
tlcally imperceptible, it has been deemed best to conduct the 
observations when the moon is in the first quarter. Its attrac- 
tion being then exerted at right angles to the line of solar 
pall. Let us now consider whether the observations have 
iieen conducted on a sufficiently large scale to warrant de- 
finite conclusions. The weight of the iron globe employed 
being 181 '47 pounds, calculations based on the relative mass 
of the sun and the earth and other known data show that 
the pull of the sun amounts to 748 grains. The startling 
fact that the floating Iron globe, while subjected to such a 
considerable direct horizontal pull, remains stationary, at 
once suggests the following question : Is the surface o^ the 
mercury in the cistern perfectly level in a line pointing east 
and west, — does not solar attraction raise the surface of the 
fluid metal at the eastern edge of the cistern, thereby pro- 
ducing an inclined plane which solar energy is Incapable of 
causing the iron globe to mount ? This important question 
the writer has disposed of by the following device: Two 
open cisterns containing mercury, connected by a horizontal 
tube, are placed twenty feet apart on a level stone founda- 
tion. Above the center of each cistern a micrometric me- 
chanism Is applied, by means of which the hight of the mer- 
cury may be measured with the utmost precision. The 
two dstems with their connecting tube ijelng placed east 
and west, and time allowed for the mercury to come to a 
state of perfect equilibrium, the micrometers are adjusted. 
This adjustment. It should be particularly observed. Is 
made when the sun is in the zenith, at which time its attrac- 
tion evidently cannot disturb the equilibrium of the fluid 
metal in the connected cisterns. The contact of the micro- 
meters and the mercury is then examined from time to time 
during the diurnal revolution, the final observation being 
made when, near sunset, the two dstems point towards the 
luminary, at which moment the attractive force, tending to 
disturb the equilibrium of thefiuld metal. Is at Its maximum. 
Regarding the result of the observations conducted P. M., it 
may i)e briefly stated that, when the micrometers are pro 
perly adjusted, not the least excess of elevation of the level 
of the mercury in the western cistern is produced by solar 
attraction, at the moment when the attractive energy Is ex - 
erted in the direct line of the two cisterns. Persons familiar 
with cosmical questions will say that, in case the sun and 
moon should be nearly in conjunction when the observation 



Tbe Planet mars. 

To the Editor of the Snentijie Ameriean: 
A few particulars relating to the fu- 
ture movements of Mars may be of Inte- 
rest to your readers : 

At the present time this planet is badly 
situated for observation, being nearly at 
Its greatest distance from the earth and 
but a few degrees east of the sun. The 
next opposition of Mars will not occur 
until the 20th of June, 1875. The planet 
will then be seen near the well known 
Milk Dipper of Sagittarius. This opposi- 
tion will not be a very favorable one, how- 
ever. The low altitude which the planet 
will attain In our northern latitudes will 
render it difficult to obtain good views. 
Moreover, on account of the elllptlclty of the orbits of Mars 
and the earth (especially that of Mars), the planet is much 
farther from the earth at some oppositions than at others ; 
and on this occasion, it will not be as well situated In this 
respect as Is sometimes the case. 

At the next following opposition, however, which will 
take place in the first part of September, 1877, Mars will be 
very favorably situated for observation. The planet will,on 
this occasion, arrive nearly at Its minimum distance from 
our globe ; and as it will be situated but a few degrees south 
of the equinoctial, it will, when on the meridian, be at a con- 
venient altitude for observation In these latitudes. 

It happens, in 1877, that Saturn will arrive in opposition 
to the sun nearly at the same time as Mars. Both planets 
will be seen,near the time of their opposition, close together, 
in the constellation Aquarius, near the line which separates 
that constellation from Pisces. 

At the next opposition, in November, 1879, Mars will not 
be well situated, but a favorable opposition will occur again 
in 1892. 

At present, tbe perihelion point of the orbit of Mars Is in 
heliocentric longitude 833° 45', and the aphelion Is in 
heliocentric longitude 153° 45'. Mars Is therefore most 
favorably situated when its opposition occurs in the latter 
part of August, while the most unfavorable oppositions take 
place In the latter part of February. In the former case the 
apparent diameter of the planet reaches 28 °5'', and In the 
latter case It is only about 13", 

St.Catherine's, Ontario. J. M. Bark. 



LaylnK Oat Railroad Carves and Gear lirbeels. 

To the Editor of the 8ei«7Uijlc Amtrican: 

In your issue o( April 11, 1874, 1 notice an article from 
the pen of H. C. Parsons, concerning the laying out of rail- 
road curves. Having felt the need of some simple mode for 
this operation, I discovered the following method, which I 
find sufficiently correct and easy of application. I append a 
sketch, the rule for its application, and tables of coefficients 
with which to ascertain the chords. These tables are calcu- 
lated especially for laying out gear wheels, by using the an- 
gular or chordlal pitch instead of the arc ; therefore it must 
always be borne In mind that the pitch mentioned Is the chord 
of the arc. 

Rule. — Divide the circle into a convenient number of equal 
parts of degrees and' minutes, then use one half of the tame 
for the changes on the instrument, in establishing points. 
Then apply rule 2 of my table of coefficients for gears, which 
will give the chord of the arc of each division of the circle. 

Example : What will be the angle for the instrument and 
thelength of the chords for a circle of 600 feet radius, divided 
into 36 parts of 10° each ? Answer : The angle will be 5°, 
and t^je chord of the arc will be 104 58 feet. 

By this method at least one third of the cirde can be laid 
without moving the instiument, or the latter can be shifted 
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to any point of the circle, whenevar any obstructionB or ir- 
regularities of the land make it requisite to do so. By di- 
viding the circle into many parts, the chords can be brought 
down to any desirable length. 




TABLE OP COEPPICIKNTi. 
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10 3 

11 3 

12 3' 



18 

14 
15 
16 
17 
18 



19 6 

20 6 
31 6 

22 7 

23 7 

24 7 
85 7 



•41421 
70111 
•00000 
30480 
■61316 
■92380 
■23607 
54980 
86403 
17876 
49399 
■80942 
12609 
■44247 
■75906 
07581 
39270 
70971 
02681 
34400 
66129 
•97866 



26 
27 
28 
29 
30 
31 



8 29616 

8 61370 
898131 

9 24?98 
9^55671 
9 88450 

32 10 20233 

33 10-52021 

34 10-83811 
3d 11-15604 

36 11-47400 

37 11 79198 

38 12 10998 

39 12 '42800 

40 12 74600 

41 18 06406 

42 13 88211 

43 13 70017 

44 14,01824 

45 14 33631 

46 14-65441 

47 14 97251 

48 15 29062 

49 15-60874 

50 15-92686 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
68 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 



16 24500 
18 56818 

16 88127 
17-19942 
1751757 

17 83578 
18-15390 

18 47207 

18 79024 

19 10842 

19 42661 
19-74481 

20 06300 

20 38121 
20-69943 

21 01764 
21-88585 
21-65407 
21-27230 
22.29053 

22 60876 
22-92700 
28-24524 
28 56350 
23-88174 



76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



24 20000 
24-51824 

24 88650 
25-15476 
25-47302 

25 79128 

26 10955 
26-42782 

26 74610 
2706487 
27-38366 

27 70094 
2801922 

28 33751 
28 65580 
28 97409 
29-29238 
29-61067 
29-92896 

30 24725 
30-56555 
30-88885 
81 20214 
31-52044 

31 88874 



Rule 1 : To find the diameter of a -wheel when the pitch 
and number of the teeth are known : Multiply the coefficients 
in the t&ble, corresponding to the number of teeth, by the 
given pitch, in inches and hundredths ; the product will he 
in inches and hundredths. 

Rule 2 : To find the pitch of a wheel, when the diameter 
and number of teeth are known : Divide the given diameter 
by the coefficient in the table corresponding to the number 
of teeth, and the quotient will be the pitch. 

Rale 8 : To find the number of teeth in a wheel where the 
pitch and diameter are known : Divide the given diameter by 
the given pitch, and the number in the table corresponding 
to the quotient will be number of teeth. 

These tables were computed by two distinct processes, at 
seven places of decimals, and are warranted not to vary more 
than -j-^-g- of an inch in the diameter of a wheel of 200 teeth 
and 8 Inch pitch. 

New Bedford, Mass. 



H. C. Craitdall. 
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Professor Itlayer's Discoveries In Acoustics. —A 
Note from tbe Antbor. 

To the Bditor of the ScUntifie American: 

Will you permit me to correct two erroneous statements in 
the accounts yoa published of my discoveries in acoustics, 
recently read before the National Academy of Sciences ? 

Under the heading " The Duration of the Sensation of 
Sound," for " he concludes that the whole ear vibrates as 
one mass," etc., read as follows: The following table gives 
the notes, the number of their vibrations, and the duration 
of their residaal sensations, (the French notation, used by 
Kdnig, is adopted): 



c. 

^3 

E4 
G4 
C5 

Calling D, the duration of the residual sensation, and N, 
the number of vibrations per second of the note, we have: 
^ ( 53248 i 
^ JS -I- 23-^ 

Now carrying this law (which we discovered by means'of 
vigorous experimental measures) downwards and upwards, 
through the range of audible sonndfi, we have, for 40 vibra- 
tions per Second, the residual sensation lasting ^ of a 
second after the vibrations which caused the sound have 
ceased ; while for 40,000 vibrations per second, we hnve a 
residual sensation of only -p^ of a second. If we lipply 
the law to vibrationi below 40, where they produce, not a 
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continuous sound, but explosive sensations in the ear, we 
reach a remarkable result, thus : 30 vibrations per second 
give a residual sensation of -j^ of a second ; but if the real 
dual sensation is -^ of a second.why is it that 30 impacts on 
the ear, in one second, do not blend ? For they follow one 
another at each -^ ot t, second. This is explained by the 
fact that co-vibrating parts of the ear, corresponding to 
sounds produced by vibrations fewer than 40 per second, do 
not exist, and therefore there are no bodies to co-vibrate and 
keep up their oscillatioos after the cause which set them in 
motion, has ceased to exist, it follows that in other cases the 
ear is vibrated only as one mass, and the duration of these 
oscillations of the whole ear are far too short to remain the 
■^ of a second. This supposition also explains why the 
higher notes, fvr heyond those used for musical sounds, pro- 
duce continuous sensations, though we have every reason to 
believe that no co-vibiating parts of the ear correspond to 
them ; with these high notes, the ear vibrates as a mass, hut 
the duration of this vibration is sufficient to keep up sonorous 
vibrations, following one other at each -j^j-J^ of a second ; but 
for notes thus perceived without the intervention of corres- 
ponding co-'vibrating parts in the inner ear, the pitch should 
be difficult to distinguish, and this we find is actually the 
ease. 

The heading " The Reflection of Sound from Flames and 
Heate^d Glasses " should read " The Reflection of Sound from 
Flames and Heated and Cold Oases." Under this head, for 
" among other curious results. Professor Mayer has aecer- 
tained that there is an absorption of sound in the bat's wing 
flame ; that the flame is heated by the sonorous vibrations 
which enter it as such, and issue as heat 'vibrations," please 
substitute the following: 

"The contemplation of these experiments naturally calls up 
the question : 

Is the action of the flame due entirely to reflection ? May 
it not also absorb part of the sonorous vibration, as in the 
analogous phenomena of the reflection of light ? 

If the intensity of the sonorous vibrations which have 
traversed the flame equal the intensity of the vibration 
which impinged on the flame, minus the intensity of those 
which were reflected from the flame,then there is no absorp- 
tion of these vibrations by the flame ; but if this equality 
does not exiBt,then there is absorption in the flame ; and this 
means that the flame is heated by tbe sonorous vibrations 
which enter the flame as heat vibrations. It thus at first 
appears that the absorption of the sonorous vibrations might 
be detected by their production of an increase in the tempera- 
ture of the flame, just as sonorous vibrations are absorbed by 
caoutchouc, and reappear in this substance. 

In the f ollovring manner I have recently made experiment s 
in the direction of determining the equivalent of a given 
sonorous aerial 'vibration, in fraction of a Joule's unit of 
772 foot pounds. I stretched between the prongs of an Ut^ 
tuning fork a piece of sheet caoutchouc, 100th of an inch 
in thickness, and about i inch broad. The effect of this 
rubber on the vibrating fork is rapidly to extinguish its vi- 
brations, with which the rubber itself is heated ; and if a 
fork be vibrated continuously, by one and the same force, 
when the rubber is stretched on it and then when it is taken 
ofE, the aerial vibrations produced by the fork are far more 
intense in the latter circumstances than in the former. By a 
method descrilied by me in the Ameriean Journal of Science, 
February, 1871, I now measured the relative intensities of 
the aerial vibrations, in these two conditions of vibration. 
The sheet of caoutchouc was now enclosed in a compound 
thermobattery.and the fork vibrated during a known interval ; 
the rubber was heated by the vibrations, which would have 
appeared as sonorous -vibrations, if the rubber had been re- 
moved from the fork. The amount of heat given to the 
caoutchouc was accurately determined, by the deflection of a 
Thomson reflecting galvanometer, connected with the ther- 
mo battery; and by knowing the interval during which the 
fork 'vibrated, and the amount of heat given by the caout- 
chouc during this interval, and the equivalent of the heated 
rubber in water, I calculated the intensity of the sonorous 
vibration in terms of a thermal unit, from which I at once 
obtained the value of the sonorous aerial 'vibrations, when 
the fork was not heating the rubber, in other words, when it 
vibrates freely. I thus found that the sonorous aerial vibra- 
tions, during ten seconds, of an Ut^ fork placed in front of 
its resonator, equaled about the 100,000th part of a Joule's 
unit ; that is, they can be expressed in the work done in lift- 
ing 54 grains one foot high. This quantity of heat, which is 
equal to the heating of 1 pound of water one 100,000th of a 
degree Fah., expressed the amount by which the gas flame 
would be heated, if it absorbed all of the sonorous vibra- 
tions issuing from the Ut^ resonator. But this is such a small 
fraction of the entire heat in the flame that it is far 'within the 
actual fluctuations in temperature in the flame ; and.even if the 
flame were constant in temperature, this small increase could 
not be detected by any known thermometric method. We can- 
not therefore determine the amount of absorptive power of a 
flame, or sheet of heated air, for sonorous vibrations, by ex- 
periments on their increased temperature, when sonorous 
'vibrations Impinge on these bodies." 

Alpkbd M. Mater. 

Stevens Institute of Technology, Hoboken, N. J. 

.»«•■» 

Tar1>lne "Wmter ITheels. 
To tlie Editor of the Scientific Ameriean : 

In our experience, if we have a flood of water with rea- 
sonable head, almost any kind of wheel, if it be large 
enough, will da ; hut when we come to substitute a turbine 
for an oVershot wheel, on light streams, we find that it is i^ 
nice matter to decide on the size the wheel should be to give 
sufficient power and to use the water economically. We 



venture to say here that there have been more failures in tur- 
bines on light streams on account of ufting too large wheels 
than from all other causes combined; and we set it down as 
a well established fact, without having reference to any 
water wheel pamphlets, that there are now in use and have 
been for some years several different makes of turbine 
wheels that will give from seventy-five to eighty per cent, 
when working with seven eighths to full gate ; and persons 
interested can inform themselves more satisfactorily by cor- 
responding with parties having wheels in use than by con- 
sulting pamphlets on the subject. 

It is said that the best wheels afford *tilmo8t all their 
power at five eighths gate or under. Now this is entirely 
at variance with our experience. Putting in a turbine 
wheel, on a light stream, that would be large enough to 
drive the machinery at half gate would be a failure simply 
because of the small percentage yielded, and consequently 
the use of too much water for the amount of power given. 

Substituting large wheels operating at from one quarter to 
one half gate, for small wheels requiring seven eighths gates, 
results in the use of much lees water for a given effect, and is 
also at variance with our experience and can only be based 
on the idea that the wheels give a better percentage at one 
quarter than at three quarter gate, which is not the case 
with any wheels we are acquainted with ; but there Is ample 
room for improvement in turbine wheels in that direction. 

There is one advantage in using large wheels, and it is 
that when there is a flush of water it can be utilized, which 
is the only .offset to the loss of power in running at ordinary 
stages of the water. J. Broombll. 

Christiana, Pa. 

New Steamboat Ijan^. Antborlzed Increase of Steam 
Pressure on the nisslsslppl. 

"An Act relatinff to the limitation of steam pressure of ves- 
sels used exclusively for towing and carrying freight on 
the Mississippi river and its tributaries : 
Be it enacted by the Senate and House of Representatives of t?ie 
United States of America m Congress Assembled : That the 
provisions of an act entitled " An act to provide for the bet- 
ter security of life on vessels propelled in whole or in part 
by steam," etc., approved February twenty-eighth, eighteen 
hundred and seventy-one, so far as they relate to the limita- 
tion of steam pressure of steamboats used exclusively for 
towing and carrying freight on the Mississippi river and its 
tributaries, are hereby so far modified as to substitute for 
such boats one hundred and fifty pounds of steam pressure 
in place of one hundred and ten pounds, as provided in said 
act for the standard pressure upon standard boilers of forty- 
two inches diameter, and of plates of one quarter of an inch 
in thickness ; and such boats may, on the written permit of 
the supervising inspector of the district in which such boats 
shall carry on their business, be permitted to carry steam 
above the standard pressure of one hundred and ten pounds, 
but not exceeding the standard pressure of one hundred and 
fifty pounds to the square inch. 
Approved January 6, 1874." 

To the Editor of the Scientific American : 

A recent act of Congress, regulatini; the management of 
steam vessels, authorizes tow and freight boats on the Mis- 
sissippi river to carry a steam pressure of 150 lbs. to the 
square inch, instead of 110 lbs. as heretofore, in standard 
boilers of 42 inches diameter and one quarter of an inch 
thick. I presume that, by standard boilers, is meant such as 
are ordinarily well made of good average material and single 
riveted. However this may be, the pressure stated is clearly 
in excess, and very dangerously so, of that allowed by tbe 
rules generally adopted by first class engineers. A boiler 42 
inches in diameter and one quarter of an inch thick, with 
150 lbs. to the square inch, is subjected to a strain of 12,600 
lbs. to each square inch of sectional area of the solid plate, 
or fully one quarter of the ultimate tensile strength of 
good boiler iron. According to Fairbairn, in single riveted 
work the strength is reduced to 0-52 and in double riveted 
work to 0-7, of that of the solid plate. Under the above cir- 
cumstances, therefore, a good new boiler, if single riveted, 
would ba subjected to a working pressure equal to nearly 
one half of that at which it might be expected to tear asun- 
der, or, if double riveted, to more than one third of the break- 
ing strain. The rule given by Bourne for the thickness of 
locomotive boilers is to multiply the diameter in inches by 
the pressure per square inch and divide by 8,900, which, in 
this instance, would require the shell to be about seven 
tenths of an inch thick. For marine boilers he allows 3,000 
lbs. per square inch of sectional area of plates. Now it 
does not appear that there is any legitimate reason why the 
owners of boats, used simply for freight or towing, should 
be allowed to subject their employees to imminent danger 
from explosion, while persons merely passengers are pro- 
tected by law from such danger. That the pressure stated 
is really known to be dangerous needs no further proof 
than the fact that it is confined to that class of boats ; and 
since it must be admitted that all citizens are entitled to 
equal protection, why not the officers and men serving in 
these vessels ? It may be said that they voluntarily expose 
themselves with full understanding' of the circumstance, 
but this is not always the case, and, if it were, would not be 
a good argument. An explosion of one of the above men- 
tioned boats occurred in March last, causing the loss of aix- 
teen lives. Dare we say that those lives were less precious 
becausethey belonged to engineers, firemen, deck hands, or 
others forced by the necessity of providing for themselves 
and families to work under constant dread of danger and 
death? John Lepper. 

Washington, D. C. 

m i%f m 

Op all solid substances fonnd upon the earth, carbon is 
both the hardest and the softest. In the form of diamond, 
it is the hardest. In the form of graphite, it is the softest. 
Both diamond and graphite are the wme in chemieal com- 
position. 
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TESTINS BELTING LEATHEB. 

M. Eitner propoBes the following Bimple method of de- 
terminiDgthe value of leather employed on belting. A cut- 
ting of the material about 03 of an inch in thicknesB Ib 
placed in strong vinegar. If the leather haB been thorough- 
ly acted upon by the tanning and Ib hence of good qnality, 
it will remain.f or months even.immerBed without alteration, 
timply becoming a little darl^er in color. But, on the con- 
trary, if not well impregnated by the tannin, the fiben will 
quickly swell and, after a short period, become transformed 
into a gelatinous mass. 

NO WATER IN THE SUN. 

M. Janssen states that Croce-Spinelli, in his recent balloon 
ascension to an elevation of 25,000 feet, finds by spectro- 
scopic observation that the lines in the spectrum, ascribed to 
the vapor of water, are due to the terrestrial and not to the 
solar atmosphere ; since when the former, by reason of the 
elevation, is greatly eliminated, the bands are also in like pro- 
portion decreased. It may therefore be considered that in 
the sun there is no watery vapor, at least in appreciable 
quantity, and that consequently the temperature of that body 
is not yet sufficiently lowered to allow water to form. 

THE SWEDISH EXPEDITION TO THE NORTH POLE. 

M. Xordenskjold has recently found, in the ice and snow 
of the Arctic polar sea, a black dust. This he had melted, 
and subsequently submitted it to chemical analysis, which 
has proved that it is composed of nickel and cobalt, and 
similar in constitution to the meteorites. It seems proba- 
ble, therefore, that the powder is actually due to the disin- 
tegration of these aerial bodies at a short distance from the 
earth. 

The regions which this intrepid traveller has lately ex- 
plored are the jnost inhospitable on the globe. He has 
traversed ice seas, the level of which rises to over three 
thousand feet above that of the ocean, and which are rent 
with huge cievasses often entirely concealed by snow and 
fog, rendering their exploration an enterprize of the greatest 
danger. M. Nordenskjold is now organizing a new expedi- 
tion to start in the spring of 1875. 

HTDROOEN ALLOTS. 

In pursuing their investigations into the metallic combina- 
tions of hydrogen, MM. HautefeuUle and Treost have suc- 
ceeded in obtaining a definite hydride of sodium. They 
have since compared this product with the hydride of pal- 
ladium, in order to determine the density of the hydrogen, 
could it be solidified under like conditions. The hydride of 
palladium, having a density equal to 11, if the density of 
palladium, itself equal to 11 '7, be considered, admitting that 
no vaiiation in volume takes place, the density of the hy- 
drogen is found to be '63. Bepeating tho same calculations 
for the hydride of sodium, the number '83 is obtained. Pal- 
ladium, however, is much heavier than 'vrater, while sodium 
is lighter; and hence it is believed that t'he figures 0°63 more 
truly indicated the density of hydrogen under the above 
conditions. This number is very near to that which repre- 
sents the density of lithium, and tends to confirm the 
opinion that hydrogen is one of the true metals. 

A LUMINOUS SIGNAL FOR OEODBSIC OPERATIONS. 

M. TjauBsedat proposes, for the above purpose, to direct a 
spy glass from one station toward a second point, to which 
the signal is to be transmitted. In the focus of the instru- 
ment.he places a diaphragm having a very small aperture ; so 
that, on looking through, the field of vision will be restricted 
to the tower, steeple, or other locality at which the receiver 
of the signal is stationed. The eye piece of the telescope is 
then removed, leaving the diaphragm, and behind the latter 
is placed, in the axis of the instrument, a light, the conjugate 
image of which, produced by the conveying glass, falls pre- 
cisely on the opening of the diaphragm. The luminous ray 
transmitted through the telescope will fall directly on the 
edifice comprised on the restricted field of vision, and not 
elsewhere, and the light is therefore invisible to all without 
that field. The observer wiU perceive the objective of the 
telescope illuminated over all its surface ; and necessarily the 
larger the diameter of the glass.the farther will the signal be 
visible. 

A Cbemlcal Centennial. 

Dr. H. Carrington Bolton, of Columbia College, has sug- 
gested the idea that, as centennial celebrations are now 
in order, the present year is eminently appropriate for 
the organization of a social reunion among the chemists 
of the United States, in commemoration of events alike im- 
portant to Science and civilization. Dr. Bolton considers 
that since so many remarkable discoveries in chemistry were 
made in 1774, we may date the foundation of modern 
chemical science from that period, and that consequently the 
year 1874 marks the lapse of the first century. It is pointed 
out that in 1774 Scheele first isolated chlorine, recognized 
baryta as an independent earth, and X'QbUshed his essay on 
manganese. Lavoisier was engaged in an investigation of 
the cause of the increase in weight of tin when calcined in 
close vessels, a research leading to the most important 
discoveries. Wiegleb proved alkalies to be true 'natural con- 
stituents of plants. Cadet described an improved method of 
preparing sulphuric ether. Bergmann showed the presence 
of carbonic acid in lead white. On the 27th of September in 
that year, Comus reduced the " calces " of the six metals by 
meins of the electric spark, before an astonished and de- 
lighted audience of savants. On the first of August, 1774, 
Piiestly discovered oxygen, the immediate results of which 
were the overthrow of the time-honored phlogistic theory 
and the foundation of chemistry on its present basis. 



The propoeition has already been acted upon, and the New 
York Lyceum of Natural History has passed resolutions 
appointing a committee of five, consisting of Dr. Bolton and 
Professors Chandler, Wnrtz, Leeds and Seeley, to correspond 
with the chemists of the country with the view of securing 
their cooperation in the observance of the anniversary. The 
time fixed, we understand, is the first of August. The idea 
is a good one and doubtless will be favorably received by 
the profession. 
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The Iron Trade. 

The BvlUtin of the American Iron and Steel Association 
says: 

There are 175,000 men who are usually employed at rolling 
mUls, furnaces, etc., out of employment today in consequence 
of the depression in the iron business ; to these mnit be added 
many mechanics and others whose business has not been pros- 
perous, or has been partly or wholly destroyed because 
the iron business upon which they depend has been pros- 
trated. 

More than one half of the rail mUls of the country were 
wholly idle on the first day of January last, and the same 
number remain idle to day, while ethers are only running a 
part of their time. Few mills are running to the extent of 
their capacity. The amount of work now done by merchant 
bar m^ls, car wheel makers, car and locomotive builders, and 
other branchea^of business intimately connected with the 
railroad interest, is fully one half less than it was a year 
ago. 

Merchant bar mills, plate mUls, founderies, machine shops, 
and other establishments not dependent upon the rail- 
roads for orders have as a rule less business than during the 
first month of the panic. 

Of the 666 completed furnace stacks in the country, the 
whole number in blast on the first of January last was 400 ; 
out of blast, 266. The aggregate number of furnaces out of 
blast at this date is as great as it was in January. 

The decline in prices is as follows : 



April. 

187SI. 



April, 

1814. 



Principal Artlclea. 

Rails at eastern mills .$82.00 $68.00 

Bar iron at Pittsburgh 4 l-5e. 2)c. 

Gray forge pig iron at Pittsburgh $42 00 $28 00 

No. 1 Lehigh pig iron at Philadelphia .... 47.00 38. 00 

These figures represent an average decline in prices during 
the past year of over 30 per cent. When it is considered that 
the prices one year ago, which we have used for comparison, 
were lower than they have been previously, that money was 
then abundant and sales for cash were of daily occuirence,and 
that mill owners and furnacemen then had orders months 
ahead and now rarely know that they will be able to sell to- 
morrow what little.they make to day, the extent of the dis- 
aster to the iron business which yet survives the panic is 
readily seen. 



Tbe Iron Dome of tite Capitol. 

The iron dome of the Capitol at Washington is 300 feet 
high, and is surmounted by a metallic statue. In reply to an 
enquiry, as to whether there was a daily movement of the 
statue, due to the heat of the sun, the architect, Mr. Clark, 
gives the following particulars : 

The statue on the Capitol has a motion resulting from the 
unequal expansion of the opposite sides of the dome. The 
entire length of the line ot oscillation of the plummet from 
the eastern limit to the western limit is only four and a half 
inches, which would make the inclination in the morning 
two and a quarter inches to the west, and in the afternoon 
the same distance to the east. This apportionment of the 
distance for morning and evening, however, is not strictly 
correct, and for this reason : that in the morning the east 
side of the dome is rapidly heated, while the west side is 
chilled by radiation through the night. Now as the sun 
passes to the western side of the dome, this side is heated, 
but as the east side still retains a good portion of its heat, 
the expansion is more nearly equalized on both sides and 
the inclination of the statue to the earth to some extent coun- 
teracted, so that the inclination to the west is a little greater 
than that toward the east. The variation is probably about 
the same all the year around,the extra contracting by cold on 
one side of the dome during the 'winter producing the same 
effect as the extra degree of expansion by heat on the other 
side in the summer." 

ElectropIatlnK irlth Cobalt. 

The following process of George W. Beaidslee, of Brooklyn, 
N. T., is stated to form a thick and useful covering, which 
will very perfectly protect the plated surface from the action 
of the elements, and form a most beautiful plating, very 
white, exceedingly hard and durable, tenaciously adherent, 
and not liable to tarnish : 

Dissolve the pure metal cobalt in boiling muriatic acid, 
and evaporate this solution to dryness. Then dissolve from 
four to six ounces of the salt thus obtained in a gallon of 
distilled water, to which add ammonia sufficient to show on 
test paper the solution just slightly alkaline. Then pre- 
pare an anode of the metal cobalt, in granular form or 
roken into small pieces, free from impurities, as follows : 
Take a plate of carbon, or of some other material that is 
a conductor of electricity, but not susceptible of being at- 
tacked by the plating solution, and place it within a sack or 
envelope made of some material that is neither a conductor 
of electricity, nor attackable by the solution, formed with 
open meshes or interstices through which the solution may 
freely circulate. This envelope should be made to conform 
in shape to the carbon plate, and large enough to leave a 
■pace between it and the plate of, say, ene half an inch to 



one inch; then fill this space with the granules of cobalt, 
which will, as is evident, surround the plate and t>e in cea- 
tact with it. 

By an anode thus constmcted, a large surface of the 
cobalt is readily and conveniently exposed to the action of 
the solvent, and the steady flow of the entire battery current 
through the cobalt is secured, thereby rendering the dissolu- 
tion and deposition of the metal steady, nniform, and vary 
perfect. 

This anode is to be connected with the copper pole of the 
battery by connecting the wire to the carbon plate and sus- 
pending in the plating solution before described, and the 
article to be plated is connected in the solution with the 
zinc pole in the usual way. A battery power of from two 
to five cells (Smee's battery) will be sufficient to do good 
work. Care should be taken not to permit the solution to 
lose its slightly alkaline character, as, if this is not main- 
tained, the plating operation will be rendered imperfect, the 
tenacity, adherence and uniformity of the deposit becoming 

thereby impaired. 

* <<» ^ — 

Tbe Open Treatment of 'Wonnda. 

A very remarkable study of surgical cases in the hospital 
at Zurich has lately been published by Dr. Eroenlein, illus- 
trating the new so-called " open " treatment of wounds advo- 
cated by Professor Bose. He compares two periods of sever- 
al years each, during the first of which the wounds, ampu- 
tations, etc., were treated by bandaging in the ordinary way. 
The results of the two series were, as regards mortality per 
cent., as follows: 

BandtRlnr. Open Treatment. 

Thigh 86-1 35-7 

Leg 58-3 18-1 

Foot 35-2 200 

Upper arm 55'5 140 

Forearm 16'6 00 

Hand 00 00 

Critical researches by the author show that this remarkable 
result was due neither to the age and sex of the patients, nor 
to the method of amputation, but solely to the after treat- 
ment. 

Tb e principal maxims followed by Professor Bose (the pres- 
ent director of the clinic) in the treatment of wounds are to 
secure absolute rest after arrest of bleeding, and to pro vile 
for perfect freedom of discharge and scmpulous cleanliness. 
Another principle is to interfere with the healing process 
of wounds only when special indications are afforded, and to 
consider stitches and bandages of all kinds as interferences 
to be so avoided. The air to which the wounds aie freely ex- 
posed in the open treatment must, of course, be pure, and the 
system accordingly includes the use of energetic ventilation. 
In the hospital at ZUrich, the ventilation is obtained only by 
constant opening of the doors and windows, a proceeding 
which, it is true, renders the heating arrangements often in- 
sufficient In winter. 

The advantages claimed for this open method are: 

1. There is no pressure or constriction by dressings. 

2. An irritation of the wounds by changing the position 
and external applications is avoided. 

3. There is no danger of infecting the wounds by impure 
articles. 

4. The danger of retention of matter is small. 

5. The state of the wounds may be controlled at any time 
by simply lifting the coverlets. 

9. As healing by the first intention is given up, as many 
ligatures may be applied as are desirable, and thus secondary 
haemorrhage may be better avoided. 

7. The air of the wards Is not infected by emanations from 
the dressings, as in the case is other methods, except Lis- 
ter's. 

8. There is less need of material for dressings, therefore 
less expense. 

Naturally these statistics have excited much attention 
among surgeons, and corroborative evidence is not wanting 
to support Professor Bose's views. Mr. BichardDavy, F. B. 
C. S., writes to the London Medical Times and Gaeette that 
the open treatment of wounds has been practised among 
his surgical cases for the last five years ; the results arrived 
at have l>een gratifying, and his firm conviction is that all so- 
called dressings, to the majority of woundB,are not only need- 
less but injurious. 

Amputations, resections, wounds for removal of tumors, 
injuries, etc., are exposed freely to the atmosphere of the 
ward. The exceptional cases that receive dressings are bums, 
scalds, and subcutaneous operations. 

The treatment that the woundsare subjected to consists in 
their adjuAtment by metallic suture; the atmosphere sur- 
rounding the bed is attended to, as to purity and temperature ; 
the surface of the sore is occasionally cleansed by an aqueous 
spray (the most delicate brush, that destroys itself by usage), 
and the margins are gently freshened up by a small hog's 
bristle brush (a separate one for each patient), dipped into 
clean tepid water. — Medical and Surgical Reporter. 
^ *»> ^ — — 

Frou a comparative pay schedule given in the Naval 
Oazette, Portsmouth, England, it appears that engineers re- 
ceive rather more than twice as much pay in the i merican 
Navy than is given In the British Navy. For example, an 
American engineer receives $2,800 per annum, and the Brit- 
ish engineer, $1,100 per annum. 

»-<«.-» 

To Dtb Leather Blue-Black. — Take of beeswax 8 ozs., 
black resin 2 ozs. Melt together, and then add : Prussian blue 
1 oz., lampblack i oz. While the mixture is cooling, add 
turpentine till a suitable consistency is obtained. It should 
be applied with a soft rag, andthe leather afterwards polished 
with a brush. 
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THE TABANTTTLA WHEEL BOTABT HABBOW. 

The accompanTiiig engraying representa a novel and, 
doubtless, very usefal agricultural implement to which, 
from its odd and spiderlike appearance, the above appro 
prlate name has been applied. It is a rotary harrow, com- 
posed of several wheels, each containing a number of teeth 
which operate in a manner below described. The wheels 
are so arranged that they may be turned from a horizontal 
into a vertical position, thus enabling the device to be con- 
veniently transported from field to field. 

At A are two bars, to the inner sides of which are attached 
brackets, B, through which pass the vertical shafts of the 
wheels, said shafts being secured by the nuts 
above. The inner ends of the brackets, C, are 
slotted to receive cross bars, D, which are se- 
cured to them by two bolts, as shown, by re- 
moving one of which the connection niay be 
changed from a rigid to a flexible one if de- 
sired. In Fig. 2 is shown the position of a 
wheel when turned vertically on the connec- 
tion, as above described, as on a hinge. The 
bars, D, are made with a bow or arch in the 
middle, to enable tue harrow to be used for 
cultivating corn or other vegetables planted 
in rows. The harrow teeth are made in U 
shape, with their endd bent downward and to 
one side. Fig. 3. The hubs are constructed 
in two parts secured together by bolts which 
also pass through the bends of the teeth. 
The latter are received in grooves, as repre- 
sented in Fig. 3, and are thus securely 
clamped and held. The journals are made 
longer than the hubs in order that the wheels 
may have play to enable them to adapt them- 
selves to the surface of the ground. 

As represented>4n oar engraving, the de- 
vice is adapted for use as a cultivator, but it 
may be readUy changed to a harrow by hook- 
ing the draft bars to the eyes in the brackets, 
shown at F, at right angles to the beams. 

The advantages claimed for the invention are as follows : 
It is durable, and, being constructed of iron, cannot decay 
when left out in the field. It is simple in construction. It 
wUl run, we are Informed, deeper or shallower, as desired. 
Each tooth cuts through ground three times as far as the 
distance passed over, owing to the rotation of the wheel, thus 
harrowing the soil to three times the extent of a simple drag 
machine. The convenience of moving, afforded by the ver- 
tically adjustable wheels, is also a point of merit. There is, 
besides, a reversible motion in every other wheel when 
drawn, double harrowing the ground ia every direction. 

The teeth, it is stated, never choke or clog ia aoy trash, 
but pull up all that has been plowed under, and scatter it 
regularly over the surface. None of the soil, conssqnently, 
becomes mixed with the refuse, so that the danger of wheat 
or winter crops freezing, from the springing up of the ground, 
is largely obviated. For preparing the soil for wheat, we 
are iaf armed, the machine is especially adapted ; and as a 
cultivator, the inventor states the device to be of great merit. 

Two sizes of this harrow are manufactured, one of six 
wheels, catting from six and a half to seven and a half feet, 
making one cultivator. The other and larger size has eight 
wheels. In field harrowing it is run four wheels abreast, 
cuttine nine feet and nine feet ten inches. By removing two 
bolts, it is changed into two cultivators. We learn that, in 
repeated trials, the machine has proved very successful. 

Patented through the Si^ientific American Patent Agency, 
Ap.'il 7, 1874. For farther particulars address the inventor, 
Mr. D. L. Benson, Tamaroa, Perry county. III. 



very clear, to him at least, that an invention which will ren' 
der water pipes proof against leakage and an overflow o' 
basins is of infinite importance. Faucets which will stay 
tight, and not require re-grinding every few months, are also 
an important desideratum. We can assert, from our own 
experience, having the Hotz faucet some time in use in this 
ofiSce, that it meets all the requirements of a faucet better 
than any other we have used. 

Hotz's self-closing faucet, a sectional view of which is 
represented in the annexed engraving, is an invention which 
has been in use some four years, daring which time it has 
withstood severe tests of both frost and heat. The construc- 




Tlme Telegraph of the Readlns Ballroad Company 

The manner of giving the correct standard time of the 
Philadelphia and Beading Railroad Company, to all its tele- 
graph stations, 255 in numtier, along the main road and all 
its branches, is as follows : At three minutes to 4 o'clock P. 
M., daily except Sunday, all business along the lines is sus- 
pended ; and by means of a series of repeaters, all the lines 
of this company, 86 in number, are arranged so as to be 
operated and controlled by one operator at the Heading otflce, 
who has a chronometer before him, from which the correct 
time ia given. Commencing at three minutes to 4 P. M., 
the Beading operator says " time" on the lines, which calls 
the attention of all operators to adjust their 
clocks, and is continued at short intervals un 
til five seconds to 4, when he opens the cir- 
~^; cuit. At 4 o'clock he makes one tap; at 
fifteen seconds after 4, two taps; at thirty 
seconds after 4i, three taps; at foxty-flve se- 
conds after 4, four taps, and at one minute 
after 4, five taps. By this arrangement eve- 
ry telegraph station is able to get the correct 
time to the second, daily, and thereby have 
the railroad clocks and watches of the em- 
ployees properly adjusted, which is a very 
important matter in the management of a 
railroad. 



THE TABANTTJLA WHEEL BOIABY HABBOW 



Mr. Pboctor has returned to England 
from America, He recenily gave an intense- 
ly interesting lecture at St. Qeorge's Hall, 
Langham Place, on the progress of astro- 
nomy in America. Mr. Proctor showed that 
in many respects the Americans were in ad- 
vance of Englishmen, both in their instru- 
ments and the courageous and rapid manner 
in which they conduct scientific enquiries. 
He spoke highly of the manner in which he 
was received, listeued to, and treated in the 
~-ites. — English Mechanic. 



HOTZ'S FATEITT SELF-CLOSIITe FAUCET. 
Overflowing basins, leaky faacets, and burst water pipes 




are probably the commonest troubles which families in 
cities have to endure. Plumbers' bills in cities are, as a rule, 
excessively high, and when, in addition to this expense, the 
hapless landlord finds himself compelled to pay for the ser- 
vices of a plasterer to repair soaked and fallen ceilings, and 
of a painter to make good his disfigured walls, it becomes 



tion consists in a rubber-faced stop valve. A, from the top 
of which rises a spindle, B,- which is slotted to admit the 
point of a thumb lever, C. D is an upper cylinder, which is 
flanged and united to the body of the faucet by a union, E, 
with suitable packing. At the bottom of the cylinder is an' 
annular septum, through which rises the spindle, B. Be- 
tween the valve. A, and this annular septum, the spindle has, 
slipped over it, a pi^ce of rubber tubing, F, which abuts 
against the septum and makes a watertight joint, so that no 
water can rise into the cylinder. The spindle, B, is made 
small at the top, and over this portion, and resting upon a 
shoulder, is placed a coil spring. The upper part of the lat- 
ter abuts against a male screw, G, which fits into a female 
screw at the top of the cylinder. Screw Q ban a milled head, 
by which it is easily turned vp or down to adjust the tension 
of the spring to the presbnre of '^ater against the valve, A. 
By so regulating the sorewthat the tension of the spring is 
just sufficient to overcome the pressure of water against the 
valve, it is evident -that the pipe in connection with the fau- 
cet is provided with the means of relieving itself the mo- 
ment any extra pressure begins within. The tension of the 
spring, in such case, being overbalanced, the valve will be 
lifted from below.and wateral.'owed to escape until the equi 
librium is restored. No further explanation is, we think, 
necessary to render it obvious that, so long as the mechanism 
is properly adjusted and free to work, it is hardly possible 
for an excess of strain to happen in the pipe. 

While this advantage is of first importance, there are oth- 
ers claimed, which are perhaps of nearly equal value. The 
faucet being self-closing, the danger of its being left running 
by accident, causing overfiow, is obviated. Its construction 
is such that no grinding of metallic surface is necessary. 
The deterioration of the piece of rubber tubing and the valve 
face cannot but be slow ; and when worn out, thelrreplacement 
is a very easy matter, accomplished at a trivial cost. It will 
be observed that the valve can be regulated to any pressure, 
and that the water, striking the valve, meets a cushion 
which is elastic, and hence there is no jarring or hammering 
of the pipe due to the sudden taming off. Not only is this 
the case in the pingle faucet operated ; but should the flow 
from any other cock be quickly stopped, the shock is com- 
municated to the rubber valve which, after lifting, relieves 
the pipe instantly. From th« same cause range boiler ex- 
plosions will be prevented. Finally, a direct saving is claimed 
in the cost of pipe, because the heavy tubing necessary to 
withstand concussions, freezing, and similar forces is ren- 
dered unnecessary. 

We have had submitted- to us reports of several cases 
which exemplify the successful working of the device, in in- 
stances where pipes froze solid throughout a house but no 
rupture took place. The inventorgives several illuetrations 
(in a pamphlet he Las published which parties desiring fur- 
ther information should send for), showing the variety of 
forms in which the faucet is manufactured in order to suit 
hydrants, closets, etc. 

Considerable ingenuity is shown in the bath tub ar- 
rangement, in which the faucet la so governed that it allows 
water to escape until a sufficient quantity is drawn, when 
it automatically closes. This is accomplished by a float fas 
tened to a chain of suitable length, attached to the faucet 
lever. When the float hangs from the latter, its weight is 
sufficient to raise the valve. Ihe water then runs into 
the tub until it reaches tlie float, which it buoys, relieving 
the lever, and so causing the valve to be shut by its sprine'. 

For further particulars address the E. P. Gleason Mann-' 
factoring Co., corner Mercerand Houston streets, New York. 



GABON'S FOUNTAIK M ASKIHO BBOBH. 

Our engraving represents a simple form of fountain brush 
which will, to porters having goods to mark, expressmen, 
bulletin writers, and others who have occasion for its use, 
prove, we think, a bandy and time-saving invention. It con- 
sists of a rubber tube. A, Fig. 1, lined within with a mate- 
rial known as Frink's indestructible rubber lining, which, we 
are informed, resists the action of acid compounds. The tube 
is some five or six inches in length, and has on its upper end 
a rap and ferrule in one, provided, as shown, with a ring, for 
suspending when not in use. The lower end has also a fer- 
rule, and is threaded to receive a metal funnel, B, as shown 
In section, Fig. 2. Over the end of the funnel the brush Is slip- 
ped. In use, tlie funnel is removed from its ferrule and the han- 
dle filled with ink. The former is then returned ; and on be- 
ing held to write, the liquid flows down to the brash through 
a small tube, C, which extends up into the extremity of the 
funnel. It will be seen that the necessity of a pot of ink is 
avoided, and consequently the hand of the operator ordinari- 
ly employed in holding the same is left free. The interior 
construction is of the simplest description,with no mechanism 
to get out of order. The ink flows freely, and, from its gradual 
feed and large Bupply,lasts foralong time. By its usemarka 
can be easily made on uneven surfaces, such as coarse sack- 
ing, which cannot be done, except with considerable difficul- 
ty, with the ordinary brush. Fine or coarse lines are readily 
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traced, as the flow is regulated by the pressure of the hand 
upon the compressible tube. 

Further particulars, regarding sale of rights, etc. , may be 
obtained by addressing Mr. William A. Caron, No. 14£i 
Union street, Springfield, Mass., or Mr. F. W. Wentworth 
45 Green street. Boston, Maaa. 
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EHAnUEL CHUBCH, CLIFTON, EHGL&ND. I show a f aim change in color, eipedally when new. Thewime 

The large and commerciilly Important city of Bristol is bo may be said of dyed wools and printed cottons, and most dyed 



crowded with docks and warehouses that its merchants are 
driven oat of town for residences ; and the beautiful parks 
and avenues of Clifton, which crown the noble downs over 
hanging the opulent metropolis of western England, are 
studded with many exceptionally fine public buildings. One 
of the best of the recent structures is a church of the per- 
pendicular order, of which we present a view. The building. 



silks; but one kind of white silk easily turns brown by this 
heat, and pink silks of some kinds are also faded by it. The 
same temperature willAf continued for a longer period, slight- 
ly change the color of white wool, cotton, silk, paper, and 
unbleached linen, but will not otherwise injure them. A 
heat of 295° Fah., continued for about three hours, more de 
cidedly singes white wool, and less so unbleached and white 



out' going correntB, which represent the maximnm and mini- 
mum temperatuteF of the chambers. A self acting mercurial 
regulator maintained the temperature of the entering current 
at any required degree. 



says the London Buader,tiom which we select the engrav- | cotton andwhite silk, whitepaper, and linen, both unbleached 
ing, is spacious and lof- 
ty, measuring internal- 
ly 122 feet by CO feet, 
and the roof carried 
through a uniform 
bight of 60 feet. The 
chancel is apeidal, and 
measures 39 feet by 28 
feet. Tbe nave ia of 
five bays, with lofty 
arcade arches springing 
from circular columns. 
Arcades of two bays di- 
vide north and south 
chapels from the chan- 
cel, designed for ves- 
tries and organ cham- 
ber. 

The church is built 
of the native stone, of 
a reddish tint, with 
bands of deep red sand- 
stone. Tbe dressings 
are of Bath stone ; the 
chancel steps and dais 
of Limerick., marbles 
and encaustic tiles. The 
reredos is carved with 
subjects in high relief. 
The steeple reaches to a 
hight o( 222 fret, the 
tower being 108 feet, 
the spire 114 feet high. 




The Polyapbenle 
Sblp. 

Proceeding from the 
well known fact that 
when flat bottomed ves- 
sels are urged forward 
by a strong propelling 
force their bows are 
lifted, and in that way 
some advantage of 
speed is gained, Mr. 
Charles Meade Ramus, 
M. A., Trinity College, 
Cambridge, designed a 
ship in which the bot- 
tom was composed of 
two parallel and conse- 
cutive Inclined planes, 
so that, being simulta- 
neously lifted fore and 
aft by two similar lift- 
ing forces at the highest 
rate of epeed, it might 
be able to so maintain 
its equilibrium as nei- 
ther to drop forwards 
nor turn over. Experi- 
ments with n;odels 
showed that a vessel 
go constructed would, 
when driven at a sufii- 
ciently high speed, rise 
«veLly over tie water, 
eo as to skim over it. 
Further trials proved 
the superiority of five 
or six inclines over the 
leBser number. From 
the results of his expe- 
riments Mr, Ramus cal- 
culates that 5,000 horse 
power will give to a 
2,000 tun ship any epeed 
up to sixty knots an 
hour. Having em- 
ployed rockets as the 
propelling power in his 
experiments, the idea 
was suggested of using 

the vessel as a rocket float. Mr. Bamag estimates that a 100 
lbs. rocket would be capable of driving a float of one tun dis- 
placement at a hundred knots an hour to a distance of two 
miles. This float, he adds, would carry quite half a, tun of 
explosives, and It is at least very doubtful whether the sides 
of any ironclad would resist the shock of the explosion that 
would take place on contact. 
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Eflfeot of Heat on Textile Fabrics, 

RFcent experiments on disinfection by means of heat,made 

by Dr. Ransom, of Nottingham, England, show that white 

wool, cotton, silk, and paper may be heated to 250' Fah. , for 

hree hours without apparent injury, although the wool will 



and white, but does not materially injure tbelr appearance. 
The same heat, continued for about five hours, singep and in- 
jures the appearance of white wool and cotton, unbleached 
linen, white silk, and paper, some colored fabrics of wool, or 
mixed wool and cotton, or mixed wool and silk. It is note- 
worthy that the singeing of any fabric depends not alone up- 
on the heat used, but also on the time during which it is ex- 
posed. In these experiments the heat wab obtained by burn 
log gas with smokeless flames, and conducting the products of 
combttStiOD, mixed with the heated air, by means o( a short 
horizontal flue into a cubical chamber through an aperture in 
its floor, and out of it by a smaller aperture in its roof. Fixed 
thermometera showed the temperatuie of the entering and 



Tbe IToolnrlcb Furnace. 

The Royal Gun Factory, at Woolwich, has been for some, 
time past conspicuous for its efforts to economize fuel, both 
for steam and manufacturing purposes, and it is now pos- 
I sessed of a novelty in furnaces, in which the economy of fuel 

is a striking feature. It 
is at present applied 
both to reheating and 
puddling, and its con- 
sumption of fuel and 
yield of iron taken with 
scrupulous accuracy. 

The saving of fuel is, 
over a period rising to 
six months, an avt-iage 
of 40 per cent, while the 
saving in fettling in the 
puddling furnace is 
scarcely lesi remarkable. 
The durability of the 
furnace is aUo much 
greater, and the provi- 
sion against an excess of 
free air — the pestilent 
source of waste in the 
iron trade — is peculiar 
and effectual in saving 
iron, whether in reheat- 
ing or puddling. The 
plan on which the fuij 
nace is constructed is to 
provide an ordinary fur- 
nace with an upcast at 
the rear of the existing 
combustion chamber, 
and in contact with it. 
The products of combus- 
tion from the furnace 
are led into the said up- 
cast by passing either 
over, under, or around 
the body of the furnace. 
In the upcast is placed 
a conical cast iron tube 
in a vertical position, 
and between the sides 
of which and the upcast 
are spaces for the free 
circulation of the pro- 
ducts, the heat of wnich 
is taken up by the cast 
iron vessel or tabe. This 
tube is fittt-d with ahop- 
per at the top, and check 
dampers, by which the 
fuel is let into it without 
the intrusion of air. Its 
capacity is equal to con- 
taining 12 cwt. of coal, 
which is kept up by re- 
gular charges of about 2 
cwt. Its temperature is 
usually at a bright red 
heat, and as the fuel de- 
scends it is fteely rari- 
fied. It is provided 
with an outlet into the 
combustion chamber, 
through which a con- 
stant stream of carbu- 
reted hydrogen is pass- 
ing over the fuel on the 
fire bars, taking up the 
free air passing through 
the interstices of the 
fuel, and arresting their 
wasting action in the 
furnace. Tiie remain- 
der of the fuel that be- 
comes coked is passed 
by the same channel on 
to the fire bars coked 
and hot, so that no cold 
fuel passes into the com- 
bustion chamber. The 
amount of heat thus car- 
ried back into the fur- 
nace, and which is the 
great economizer, can be partially estimated from the fact 
that, in place of the waste gases passing off at some 3,000 
degrees, it does not exceed 500 degrees, as they escape into 
the stack beyond the region of utiUty. These furnaces are 
not complicated by mechanical aids, the combustion lieing 
carried on by in draught. They are easy of adaptation to 
existing plant, incur but a trifling expense, and give great 
durability to the bricks, being free from the chemical action 
BO common to furnaces of lees perfect action. The present 
puddling furnace has yielded 250 tuns of Iron — tbe work of 
an ordinary furnace— and is far from its termination. Here 
a want, urgently pressed upon our attention by ironmakers, 
seems to be met. — The Engineer. 
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ASIBOirOKICAL ITOTZB. 

Obsbbvatobt of Vabbab Collegb. 
For the computations of the following notes (which are 
approximate only) and for most of the obserTations, I am 
indebted to students. M.M. 

Positions of FlanatB for Jane, 1874. 
raercury. 
On the Ist of June Mercury rises at 5 in the morning and 
lets at 8h. 15m. in the evening. On the 80th, Mercury rises 
at6h. 40m. A. M., and sets at 9h. 2m. P. M. This planet 
should therefore be seen after sunset during the latter part 
of June. 

VenoB. 

On the 1st of June Venus rises at 6h. 8m. A. M., and sets 
at 9h. 22m. P. M. On the 80Ui. Venus rises at 7h. 9m. A.M., 
and sets at 9h. 33m. P. M. 

Oa the 31 of May Venus and Mars were so nearly at the 
eame point of the heavens that, in a telescope of large field, 
the two could be seen at the same time, giving an excellent 
opportunity to notice the difference of color. Both are very 
small at present, being far from the earth. 
mars. 

On June 1, Mars rises at 5h. 6m. A. M., and seta at 8h. 
18m. P. M. On the 30tb, Mars rises at 4h. 86m. A. M.,and 
sets at 7h. 42m. P. M. 

Japlter, 

On the let Jupiter rises at Oh. 86m. P. M., and sets at Ih. 
8m. the next morning. On the 80th, Jupiter rises at lOh. 
Sim. A. M . and sets at lib. 18m. P. M. 

On May 2 the shadow of Jupiter's fourth satellite passed 
acroBS the disk of the planet, just skirting the northern 
edge, appearing like a small black spot. It was seen for 2h. 
and 15m. 

On May 3 Jupiter's third satellite was occulted, that is, 
the planet seemed to pass over its satellite. 

On May 7 the firslTsatellite made a transit acrosa the plan- 
et, or the satellite seemed to pass over the planet, 
l;, On May 14 the shadow of the third satellite passed across 
the face of the planet, as a brownish-black spot, not per- 
fectly round. It was seen for about 8 hohrs. 

The broad belt of Jupiter, always seen near the middle of 
the diek, is at present slightly rosy in color. 
Satarn, 

Saturn is Tery beautiful • in the early morning, about 4 
A. M. It rises at llh. 29m. P. M. on the 1st of June, and 
sets at 9h. 21m. the next morning. On the 80th of June it 
rises at 9h. 33m., and sets at 7h. 21m. the next morning. 
Vranna, 

Uranus is not well situated for observation and requires a 
good glass. It rises at 8h. 48m. A. M. on the lst,and sets at 
llh. 10m. P. M. On the 30th it rises at 7h. Im. A. M., and 
sets at 9h. 21m. P. M. 

Neptune. 

It is useless to attempt to see Neptune at the present time. 
It rises just before daylight on the 1st of June, and sets in 
the afternoon. On June 30th it rises a little before 1 A. M., 
and sets at Ih. 54m. P. M. 

Meteors, 

Meteors were frequent on the morning of April 28 ; one 
brighter than Jupiter was seen at 8h. 15m. A. M., starting 
from Taurun. 

On the morning of May 12th, from 8 A. M. to 3h. 80m. 
A. M., meteors were somewhat frequent. 
Snn Spots, 

The record is from April 18 to May 15. The number of 
observations is larger than usual. Generally speaking, 
the spots have been of good size, rather more numerous than 
usual this year, and have shown little change from day to 
day. A very interesting series of photographs has been 
obtained of a groap which was first seen on May 7. Reck- 
oning by its subsequent movements, it was then about 12 
hours eince the sun had turned it fully in sight (or since it 
had entirely cleared the eastern limb to an observer on the 
earth). When it was half way to the center, its daily lA- 
tionwas about equal to its width; at the center its motion 
was about once-and-a fourth its width. Comparing from day 
to day, there were very gradual changes, so that its recogni- 
tion was unmistakable. These small suceessire changes 
reached, however, such an amount that, after crossing the 
disk and reaching the western limb, there coold be no like- 
ness traced between its appearance then and its appearance 
on the 7th. It was seen during eleven daya. The ingress 
and egress were not observed ; but estimating by the rate of 
the passage when near the limb, it occupied twelve or thir- 
teen days for the entire passage from limb to limb, its course 
being nearly a diameter of the disk. Its rate Waa more rapid 
over the latter half of ita course, showing that It ninst have 
had a motion besides that due to the sun's reVottCtioh on its 
axis. When in the center, twenty -five daoW^mii ij^tii 
were counted on tLe photographed disk (which hasa diame- 
ter of 8| inches). It had then widened to three times its 
breadth when at the edge. 

Faculae were conspicuous on May 17, but have generally 
been infrequent. 

Zodiacal LiKbt. 

This phenomenon, so seldom seen in the spring later than 
March, was noticed on the evenings of May 8, 6, and 8, 
stretching very obliquely from the northwest towards the 
stars of Castor and Pollux. 

Barometer and Tbermometer, 

The meteorological journal from April 18 to May 17 
gives the highest barometer. May 11, 80-41; the lowest 
barometer, April 26, 2941 ; the highest thermometer, May 
10, at 2 P. M., 88°; the lowest thermometer, April 18 and 
April 29, at 7 A. M., 81 'S*. 



Amonnt of Rain, 

The rain which fell between the morning of April 20 and 
and the morning of April 21 amounted to 2 58 inches. 

The rain which fell during the day of April 28 amounted 
to 0'48 inches. 

The rain which fell daring the night of May 15 and the 
morning of May 16 amounted to 0'38 inches. 

^ m t-^f m 

SOCIAL SCIEHCZ. 

The American Social Science Association is now in session 
in this city. Several able and learned papers have been read 
and discussed, from which we give below brief abstracts of 
the conclusions reached. President Oilman, of the Univer- 
sity of Callfomia, spoke in reference to that State as a social 
study. He considers that California is rapidly becoming the 
center of bullion operaiions for the world, and that, through 
the resistance of the State to a paper currency circulation, it 
has had no share in the panics which have visited other sec- 
tions of the country. California was one of the first States 
to inaugurate hostility toward the predominant influence of 
railroad corporations and monopolies. Erroneous impres- 
sions, the speaker stated, exist in the East regarding the state 
of society, but the future will show that in California the 
best forms of Christian culture and civilixation are to be in 
the ascendant, education is to be widely diffused, and the 
favorable s|(y and soil are to render the physical conditions 
of life enjoyable to an immense population. 

Mr. David A. Wells read a lengthy and exhaustive paper 
on the rational principles of taxation. It would occupy too 
much space for us to trace the cogent arguments adduced by 
the learned speaker, but the general conclusion to which his 
investigations lead is that the rational principle of taxation 
is to tax but comparatively few articles,tangible property and 
fixed signs of property, for in this way only can taxes be 
assessed equitably, uniformly, and economically; and then 
leave them to diffuse, adjust, and apportion themselves by 
the inflexible laws of trade and political economy. 

Professor Benjamin Peirce discussed the subject of ocean 
lanes for steamships, and advocated a systematic or^niza- 
tion of the paths of the Atlantic steamers, so as to remove 
the principal source of the dangers of collision. He consid- 
ers that, when the number of steamers is increased tenfold, 
as it will be before many years, each vessel will be in direct 
proportion liable to destruction from the above cause. The 
meridian of greatest danger is that of 60° west of Greenwich, 
as in that locality dense fogs, squadrons of fishing vessels, 
and stranded icebergs abound. The speaker said that the 
route taken by the Cunard line reduces the dangers to the 
least amount, and in oondusion suggested that some pro- 
visions on the subject, introduced into marine policies, might 
be wise and effective. It might be well also to have the logs 
of all steamers examined, and to cause an adverse report to 
be a serious and dreaded result. 

In a paper on American and European railroads, Mr. Oar- 
diner Q. Hubbard, of Boston, dealt with the question of 
cheap transportation. He quoted the opinion of the Senate 
Committee, that the only means of securing and maintain- 
ing trustworthy and effective competition between railways 
is through national and State ownership or control of one 
or more lines which, being unable to enter into combination, 
will serve as regulators of other lines. If two parallel 
routes between 400 and 500 miles apart, with the Missis- 
sippi river in the center, are extended from the Gulf to the 
Canadian boundary, they will embrace the best cotton, com, 
and wheat lands in the world. A short canal will connect 
the Misa^Mppl with the lakea. A comparatively small sum 
wlU open these routes for three quarters of the year. The 
Senate Committee believe that the most advantageous 
channbla of commerce to be created and improved by the 
government are the Mississippi river, the northern lines by 
the lakes, a central line by the Ohio, through Virginia 
to Rlchniond, and the southeastern route by the Tennessee, 
through Alabama and Georgia to the ocean. 

The first will open the Mississippi from the FaUa of St. 
Anthony to the Gulf of Mexico. The northern line will 
open a navigable way through the lakes, the St. Lawrence, 
the Welland, Erie, and Caughnawaga and Champlain canals, 
and the Hudson river to New York. The other liniea wUI 
open the Ohio and Tennessee rivers to their head waters, 
and the nee connect by canals or freight railways with the 
ocean at Richmond or Bavaimah. The House Committee 
recommended a double track freight railway from the Mis- 
sissippi river to New York, ^th branches to Chicago and 
St. Louis, aifi'd that goreri^ent aid shall be given by in- 
dorsing the bonds of the company for one half the actual 
cost of the road, the rated' of freight to be fixed and incor- 
porated into the charter. The Senate Committee report 
favorably on this plsii, and it la difficult' to understand why 
they giave the prefiarenee to the Richmond route. The cost 
(k the dail and slack writer natlgatfon, they eatimiate at 
$55,000,000, or nearly the same as that of the freight rail- 
way, and the freight charges will be nearly 10 per cent less 
by the latter, with a saving of from two to three weeks in 
time. The railroad will never be closed, while the canals 
wUl be frozen at least one month in each year. The benefits 
that will result from the opening of such a road to the whole 
country can scarcely be overestimated. The cost of trans- 
porting grain from the west wUl be reduced one half, which 
will be equal to a saving of $47,000,000 on the product of 
1872. This reduction will enable ne to compete with Russia 
for the supply of Great Britain, and give a market for all 
our surplus. It will reduce the price of bread stuffs to every 
consumer in the East, and, in an equal ratio, the freight on 
merchandize and manufactures to consumera in the west. 
The speaker admitted the inexpediency of government 
■ndertaking that which can be performed by private enter- 



prlze, but believed that this is the only way in which the 
needed relief can be obtained. 

Dr. J. Foster Jenkins, speaking of tent hospitals, said 
that the tents should be made of cotton, rather than flax. 
They should have board floors, either covered with oilcloth, 
in order to prevent fluids from sinking Into the wood, or, 
preferably, waxed or coated with paraffin. All tents should 
have a double roof ; the ventilation will be better and they 
will be drier. Both should have openings near the ridge 
for ventilation. The heating in winter should be by stoves 
placed underground at the end of the tent, with pipes car- 
ried through under the floor. 



Fluid Extract op Chestnut Leaves.— Dr. J. Eisen- 
mann, of Vienna, has experimented with a fluid extract 
made from the leaves of the European variety of catianea 
veaca, as a remedy for whooping cough which had but re- 
cently entered into the spasmodic stage, and in which the 
subsequent course of the disease could be well aeceitained. 
The results were so favorable that the author calls the atten- 
tion of European physicians to this remedy. 

COMMISSIONEA'S DECISIOKB. 



OLAIHS FOB THX AETIOLE AXD APFABATT78 IS OXX PATENT.— UCPBOTEUUfT 
IIT THE UAKUFACTUBE OF WATCHES. 

[Decided May 11. 1874.1 
Leggett, Commissions : 

This applicant cumes before tbe Office witb three applications for pat* 
ents, comprehending. respectlTely. watch case bezels, watch-case centers, 
and watch-case bacicB. in each aapilcatlou the article U claimed aod ulso 
the die by which It Is made. The Examiner requires that eacu application 
shall be divided. 1 baa occasion to con bider the matter ot dlvuiuuut ap- 
pltcalloni IttUiecase ot Murray and Wuterlch. i Ocflct at Gazette, vol. 3. p. 
B59.) I do not find any reason now for departing fruui itie teuur of the de- 
cision In that case, In which It was stated that the olrlslon of appllcattoas 
Is a matter entrusted anaer ihelaw to the discretion of tbe tjommlssiooer; 
and that the general rule established by the Supreme Conrl of the United 
States Is that but one distinct subject of invention can legally be embraced 
In a single patent. Nor nave 1 any douot that the facilitation of omcial 
examinations and the prevention ot mistakes In the granting of patents 
renders Itlmportant to the puDlIc, and fortue true Interest of luvtnturs, 
that the discretion of tbe Commlssloaer In enforcing the rule ot unity of 
subject matter In each patent should be exercised to e^iry tbe opera) ron of 
the rniK as far as Is consistent with reason and Jnstic'> In every Instance. 
But It cannot be Ignored that there are some esses where two thtugs, In 
one seuse entirely distinct, are yet so Intimately conuectet: as to have been 
not only one In inception In the mtnd of the inventor, but to be insepaia. 
ble in practical n-e. A die andlts counterpart— the article It forms— are 
often of this Icind. The watch bezel under cousldeiatlon, for Instance, 
could not be made to be of any use in the manur«cture of watches except 
saustantially In the manner here suown- that Is, It must oe struck up trum 
ductile metal ivlthadle. It could not bepfofltablyuast.spat], or made by 
ha..d. Ita excellence IS due to Its lorm and to its being made uf a slugle 
piece. The die which Is employed mast, therefore, always be used to make 
tbls article. If two patents were granted, one lor the ale and the other 
for the bexel, each might uefeat the other, unlesathe manufacturer should 
own both. One woulu always be as Ined'ectual without a right under the 
other as one half of a pair 01 shears without the ottier lialf. [t cannot, I 
think, be good policy to requite a division of applications In such cases. 
So far as the decision in the case of Murray and Wutench mayBcem to sane, 
lion divisions of applications In cases of this nature, i oeslru to restrict Its 
operation as aatbortty for Examiners in the practice of the Office. 

Tbe decision of the Examiner is overruled. 



OOHBINATIOH OLAIHB.— lUPBOVEUXNT IS ENVELOPE OOtTNTINO KAOHINE 

[Decided May 9, 1814.] 
THAOHXB.^cffni; Commissioner; 

The Examiner objects to ihe second and third claims "because they do 
not Include the elements necessary to a complete cooperative, unitary re- 
sult." 

The claims are as follows: 

2. The tilting table M , In combination with the main doable Inclined table 
B, substantially as an d for the purposes desc ribed. 

3. In combination with tbe tilting table N a ud main double Inclined table 
B the combined slide and pusher plate 1 e, substantially as shown and set 
forth. 

The tilting table and the double Inclined table serve the purpose of far- 
nlsnlng a way, first In one direction and then lu the other, aiuni< which the 
bunch Of envelopes is to be passed. 

These two devices. In comoioatlon with the pusher, constitute that por- 
tion of the apparatus which is necesbary to force the bunches along the 
table. Inclined first in one direction and then la tue other. 

These results are unitary In character. They are not, to be sure, com. 
plete ; nothing BQort of the finished operation oi tne macnine can Oe caiUd 
acomplete result. If a legitimate combination mu»t contain ail tue ele- 
ments necessary to a ct^mp/sfe result, there can be but one combination 
claim on any maOQine, and ic must necessarily contain all thedolces touud 
in such machine. 

The Examiner fails to dlstlngnlsta between a unitary and a complete 
resntt. A complete result may be the combined effect of bcveral uiiitary 
results. 

It Is undoubtedly correct that a combination must contain all the essen. 
tlal elements necessary to secure some distinct and dednaule result in the 
operation ot a machine, and such result may be calleu, tor want of a bet- 
ter term, imitari/. It Is anly necessary to inquire whether this Is done to 
determine, la any given case, wnetner the coiubluatlous claimed are pro- 
per or not. 

As stated above, in my opinion, the two claims to which objection la 
made do Include all the elemeais accessary to uaitaty results. 

The ledge, which tne £xamlner requires to be Included in the combina- 
tion In eacn case, is lor a distinct purpose, to wit, tne support ol tne ele- 
vated ends of the envelopes. It Is, perhaps, a consequence of the ttltlug 
table and double inclined way, but Is not a necessary device to tue opera- 
tion 01 those elements in tbe periormsnce ot the limited function aeciibed 
to them. In fact, if tue faces ol the double inclined table were made some- 
what wider than half the length of an envelope, no support for tue t»uter 
eads of tne envelopes would be requirea. 

The decision of the £xamluer Is leversed. 



DECISIOKB 07 THE COTTSTS. 



Vnlted States Glrealt Conrt—Dlatrlct ot New Jersey. 

IlfPEOVXMEltT Xir PILE LOOMS.- WILI.IAH WXBSTEB et al. VS. THE NEW 
BBtTNBWIOK OABPET COUPANY. 

NizoN, DUIrict judge: 

This Dill IB filed against the corporatloa defendaat for Infringing certain 
letters patent No, loV.Mi, issued to, William Webster, August :n, Isl'-i, for 
"a new and uaefui Improvement In looms lor weaving pile labrlcs. ' 

This answer denies the infringement, and sets up as a defence a prior In- 
ventlonbyoneEteklel &. Davis; and that letters patent were giauted to 
him lor luventlous In looms tor weaving pile laurics. dated February D, :8b9, 
and numbered 85,661; that the looms wtuch the defendant had In use, and 
which were alleged in the bill of complaint to Intriuge the W ebsttr patent, 
ware coastrticteil and operated in conformity to the description contained 
in the B^ti patent to Davis; that detenilj\nt had a liceace under saia pateat 
to dse Bald looms, aad that they ngntlallyand lawiuliy ased under said 
licence. 

Ihe Court stated that It was a fair deduction from the testimony that 
Davis acquired all of hIB knowletlge on the subject from the lubpection of 
WetMter's original dim wing, made by him In the winter ol i8tif>-ti6,aLd exhi- 
bited to Davis and others In the spring of 18ti8. That he did not compieuend 
tbe value of the invention, or that be d.d not then deem hlmseli to be Its 
orlglnalandfirBtlnventor.is also to be Inferred from the tact that It was 
not cUlxued In hlB patent of thesnOBeqaeat year. 

The delay of WeuBter in taking out uls patent after he bad completed 
his Invention seems to be satisfactorily explained. Under ihe circum- 
BtaneeB it was not nnrwsunable. it la the oiu story of poor inventors pa. 
tiently waiting at the door of rich capitalists. The Bigelow patent was 
about expiring and WeOBter's new wire motions could only be useu m 
imlua wluiBome of the patented Ingredients of tbe Blgeiow lOom. &s he 
wBBanablBto make an arrangement with the Ulggluses, who were licen* 
ceeB of BIgelow.in regard to the adoption of his impiovemenis.audae he 
could not get others, like Weaver or Beatile.to unite with him itom tear 
of Butts for inf ilngements, he was obliged to wait, either for tne death of 
the Bigelow patent or until the heait ol capital should relent, lu order to 
give his invention to tbe world unuerclrcumstances that might afi'ord him 
some compensation for bis years of thought and tmrequlieu effort. 

The Conrt gave a decree lor the complainants iccordlag to the prayer 
of the bill, holding Babstantlallyas tollows: 

In a patent for a loom for weaving pile labrlcB one claim was for "the 
lay ano Its rigid shuttle box, the pivoted vibrating wire trougu, tue recip- 
rocating tirlvlng Bllde, and tiie latch moving thereon." ana -'operated by 
the wire box," all In combination, and the wire trough was oebcribed as 
vibratmg horizontally upon a jrtvot at one ena.to aud from tt.e phntile 
box; and it was held that a wire trough vibrating upon a horizcntal rock 
shal t uaderaeath was the equlvaleat o' the oae uescribed ; aud a loom wUh 
such a wire trough, but in other respects like the one described in tne pat* 
eut. was adjudged to be aa lofrlagement. 

A pateat foracomblaatlonlsiuiringedby the use of as'mllaroomblua- 
tlon, although one of the elements is omiitea, aud another is substituted 
for It, unless the substituted device is a new one, or pertorms a function 
essentially different, or was not known at the date of the patent as a proper 
Bubstitnte for the one omitted. 

Where tbe Inventor of an Improvement upon a patented machine could 
neither make an arrangement with the owners of tbe patent to adopt it 
nor use It without Infringing the patent, nor munce others to take It up, 
and was poor, he waa held not to have lost his rigut In lt,atthoaith he de* 
layedappljlngfor apatentnutll aaotner persoa had made tne Improve- 
mflntandobiameda pateotforlt. 
iC.A. BeiearJima. B. K. Curtis, tor compialnantB. 
OeQrt* OifordtMA Fayui^ritsr, for defendant. 
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GonipoBttloii to :be Applied to the Surface of Paper for 
Artificial Flowers. 

Panl E. Vacqaerel, New York city.— This Is a composition for protecting 
and preserving the vegetable pap«r applied to artificial flowers, consisting 
of colophony, gnm dammar, and camphor, spirits turpentine, poppy seed 
oil, kerosene, and castor oil. It is an improvement on the composlttoB 
patented by the same Inventor, October 21, 1862. 

ImproTed HcroU Saw Table. 

George Halkett Patullo, Dexter, MIcb., assignor to himself and David A. 
Boggs, same place.— This Invention relates to the mode of adjusting the 
tables of scroll and similar saws for sawing scrolls or other forms,square or 
on a bevel; and consists In the construction and arrangement of parts, by 
means of which the table Is rotated on Its pedestal while standing level or 
at any desired angle with the saw. 

Improved Hand Potato Digger. 

Horace S. Phelps and Alfred Phelps, Franklin, N.Y.— In using the ma- 
chine, the u^per end of a Jointed handle Is pushed outward, which raises 
one eet of prongs away from another set, and allows the latter to be thrust 
into the ground In the manner of an ordinary fork. The end of one han- 
dle is t hen drawn toward another handle, which forces the prongs Into the 
ground to meet the others. Inclosing the potatoes between the prongs 
The operator then lifts the digger upward, draws It to ward him, shakes out 
the dirt, and drops the potatoes Into a basket by pushing one end of a han- 
dle outward, leaving the parts In position for the prongs to be again thrust 
Into the ground. 

Improved Alltten. 

aolomon J. Clute and Daniel M. Durfee, Rockwood, N, Y.— This Inven- 
tion relates to the old and well known class of one fingered mittens, and 
consists In conslructlnfr them from a number of pieces, cut with much 
economy of material. The palm comprises a piece, which Is the palm of 
the forefinger, another piece, which Is the side and back of the front finger 
and part of the back of the band, with an extension to take the place of the 
f onrchette of the first finger. The edge of the said extension Is sawn to 
the edge of the part not so extended. The palm and back are formed from 
the Junction of the fore and second fingers at the back of the wrist. An 
extension takes the place of the fonrchette of the forefinger, and Is sewn 
to the edge of the palm, along the Inside of the second finger. 

Improved Hydrant. 

Michael A11eB,Schenectady,N.r.— To pack the |olntso as to prevent leak- 
age between the bar connecting the valve with the screw which operates 
to open and closed and the bottom of the groove In which it works, Is a 
thimble In the passage, an elastic ring, and an adjusting nut, by which the 
Inner end of the thimble Is pressed watertight on the bar. 

Improved Steami MlnlnK Fnmp. 

Andrew N. Rogers, Central CIty,'.Col. Ter.— This Invention consists of a 
reciprocating steam cylinder with a statlobary piston and a continuous 
acting force pump In a light strong frame, having apparatus by which It 
can be conveDleutly suspended by ropes and pulleys, so as to be convenl* 
ently adjusted as the work progresses. The steam Is conducted down to 
the engine by pipes, and the water Is forced up by other pipes, of which 
sections will be added on as the engine descends. The Invention also con* 
sists of certain Improvements In the construction of the englia and the 
pump to adapt It for the use for which It Is Intended. 

Improved Plo^v. 

John M. Tlngley, Clifton Hill, Mo.— This Is an Improved short beam plow 
80 constructed that tbe beam may be adjusted to cause the plow to run 
deeperorshallower, and to take or leave land, without removing a bolt, 
and which will eoable the beam to be easily detached without removing a 
bolt. The Invention relates specifically to the combination, with tbe stan- 
dard and beam, of devices for adjusting the beam. 

Improved Hose Patch. 

OscarE. Phillips, Richmond, Va.— The object of this Invention Is to pro- 
vide ready and convenient means for repairing hose or pipes employed for 
conducting water or other liquid, when from over pressure or other cause 
they have burst or holes have been made therein ; and It consists In a me- 
tallic patch composed of an Inner and an outer plate, between whltih the 
hose Is clamped by means of one or more screws. 

Improved Screw^ Forming Machine* 

Peter H. Howell, Black River Falls, Wis.— This Is a guide attachment for 
swaging machines by which store and other pipes maybe produced with 
screw threads, so that they may be readily put together and disconnected 
and the slipping of th i same or escape of ashes or sparks be eflectually pre* 
vented. The device consists of two main standards which carry a verti- 
cally and laterally adjustable arm with two wheels, on which the stove or 
other pipe Is placed and fed. under suitable Inclination, t* tbe swaging 
machine. 

Improved Tlolln Bow Roslner. 

Thomas H. Hathaway, New Bedford, Mass.— This Is a pocket case for the 
rosin, which may also be employed for a handle while applying the rosin 
to the bow hair ; and It consists of a little paper or leather case of approxi- 
mately elliptical form In cross section, open at both ends to allow the bow 
to be drawn forward and back through It, and provided with end flaps 
which close the ends and fasten together along one side. In this a piece 
of rosin Is secured, about half filling It and extending from end to end, so 
as to be rubbed along the string without having to touch the rosin by the 
hand. 

Improved Hay Loader. 

CarmlO. Benton, Topeka, Kan.— The axle Is bent at right angles near 
each end. to bring Us mlddla part sufficiently near the ground. To the 
bends are attached bars, the forward parts of which meet and have an eye 
to hook upon the middle part of the axle. The bars project to the rear- 
ward, and rakes are pivoted to them. When passing from place to place, 
by unhooking tbe chain, the rake may be turned up to rest upon the eleva- 
tor frame. The latter may be adjusted closer to or further from the 
ground, as may be required. To an endless apron, at suitable distances 
apart, are attacbed cross bars, which are provided with pronps, by which 
the hay collected by the rake teeth Is taken from said teeth, carried up the 
firame, and deposited upon the wagon. The elevator Is operated by the 
advance of the machine. 

Improved Cotton Bcraper and Thinner. 

Charles T.Dollahon, Pitman, Ark.— This Invention consists of a master 
wheel, the axle of which Is mounted on the left band side of the beam, 
from which a t)ar extends to the rear end and supports a number of culti- 
vators for cultivating tbe right hand side of tha row, while the wheel runs 
along the left hand side, and Is followed by a scraper on that side. A shaft 
geared with the master wheel extends across to the left hand side, and 
has a crank at that end connected with a horizontal elbow lever, which 
works a chopper, and causes It to chop out portions of tbe row at certain 
distances apart. The elbow lever Is connected with the orank by contri- 
vances arranged so that It can be thrown out of gear and remain Inopera- 
tive while the machine Is running along one side of the row, as It Is only 
necessary for It to work during one passage of the scrapers, whlle'they are 
required to run twlcealong therow, onceon eachslde. Thus the machine 
scrapes offonone side, cultivates onthe other, and chops out, all at the 
same time, and by running both up and down the row scrapes off and culti- 
vates both sides. 

Improved Ice Pitcher. 

' Joseph B. Cox, Mount Laurel, N. J.— This Invention consists In provid- 
ing a cup on the front side of the pitcher for containing sponge, and a gut* 
ter which communicates with It. The water accumulating In the gutter 
will be taken up by the sponge, so that It cannot be spilled In handling the 
pitcher, as It would be liable to be If allowed to remain In the gutter. 

Improved Taper Bath. 

Volney Miller and Horace Cole, Andover, Mo.— There Is a small case for 
confining the vapor, which Incloses the whole of tbe body except the bead. 
There Is a vertically adjustable seat under which Is a vapor-dlstrlbutlng 
pan, under which the alcohol lamp Is burned. Suitable dampers are pro- 
ded to regulate the en trance and eicape of the vapor. 



Improved Die for Weldlnv Links. 

John B. Baugh, Detroit, Mich. —This invention consists of a bed die and 
of two wedge-shaped link dies, which latter work In the bed die and are 
raised therefrom by a lever which throws up wedges and allows tbe link to 
be removed. The face of the steam hammer which strikes the link In the 
operation of welding has an orifice which receives the top part of the link 
and thereby keeps the link In place when the welding blow Is rtruck. By 
this apparatus the operation of welding links for car couplings and for 
other purposes Is greatly facilitated. 

Improved Milk Safe. 

Hiram Babcock, Apllngton, Iowa.— This Invention consfsts of a safe pro- 
vided with hollow sliding shelves, which are closed at the sides, but open 
at the ends, where they connect, by slotted apertures, with air chambers 
at both sides of the shelves, through which a current of air Is kept up by 
regulating draft holes and a pipe connection with chimney. 

Improved Medical Compounds. 

Robert R. Roberts, Bonham, Texas.— The first compound Is prepared for 
use In the form of pills, of about the weight of three grains each, and con- 
sists of podophyllln, leptandrln, extract of butternut bark, extract of 
rhubarb, extract of Jalap, powdered capsicum, sulphate of quinine, and 
sallclne. These pills operate as a tonic as well as a cathartic, and are 
Ruccessfnlly employed In the treatment of a great variety of diseases. 
The second compound Is also In pill form, and consists of podophyllln, 
leptandrln, extract of rhubarb, extract of Jalap, extract of butternut bark, 
maklngft three-grain cathartic pUl. These pills are employedfor the cure 
of various diseases, more especially those which affect the bowels and 
digestive organs. 

Improved Clothes Ponnder. 

David Graffln, Catasauqna, Pa.— This machine for washing clothes may 
be used with an ordinary wash tub. The Invention consists in a disk made 
concave upon Its lower side, and convex upon Its upper side, to which Is 
attached a standard and cross handle. Under the disk Is secured a semi- 
spherical knob, and at equal distances from each other are attached four 
radial seml-cylindrlcal blocks, tbe ends of which are rounded off. Midway 
between each two blocks are attached radial blocks, which are grooved 
transversely, and the space between each two grooves Is rounded off Into 
seml-spheilcal form. In the spaces between the latter blocks are attached 
short radial blocks, the ends of which are rounded off, and In which are 
formed two or more transverse rounded grooves. The concavity draws 
the clothes In beneath It, so that they will receive the full force of the 
blows. As the device Is raised. Its concavity tends to draw the clothes up 
with It, which loosens the clothes and causes them to move, so that they 
may become more quickly saturated with water. 

Improved Lamp Trimmer and Extlnmlsher. 

William Walton, Willi amsburgh, N. Y.— This Is an attachment for lamp 
burners, so constructed that It may be used for trimming the wick and ex- 
tinguishing the flame, and which shall be simple In construction, conve- 
nient In use, and effective In operation. There Is a flat wick tube, around 
whleh Is fitted a Meeve, from which, upon the opposite sides of the wick 
tube, project two Jaws, the upper ends of which are Inclined inward, so as, 
when the sleeve Is pushed up, to meet above the top of the tube and pinch 
off the wick. Suitable devices prevent the Jaws from pressing against tbe 
wick before they have risen to the proper bight above the tube. When the 
Jaws come together, they may form a close cap over the top of the wick 
tube, and thus extinguish the wick. 

Improved Watch Case Bprlnr. 

Levi Stone, Mount Vernon, Ohio.— This Invention relates to wire springs 
for watches, and consists In providing one end with a fastening brace, 
whereby the same spring may be adapted to any case by cutting off a little, 
more or less, from the end of the brace. 

Improved Pomp. 

George W. Robaugh, Lee Sunmlt, Mo.— This punp conslstaof a central 
tube, which guides a piston In the usual manner, surrounded by an outer 
tube of larger diameter, forming a chamber around the Inner tube, and 
discharging tbe water from a pipe extending upward from tbe base of tbe 
outer tube. The outer tube has an extension of smaller diameter. In which 
a second piston with a central valve Is guided, It being attached to the ex* 
tct^slon of the upper piston rod. Tbe lower part of the extension tube 
connects by a common conical valve In the usual manner with the well 
tube. The water Is raised by the up stroke ofthelowerplston through the 
bottom valve Into the lower part of the main tube, passing on the down 
stroke through the valve of tbe lower piston Into the upper part of the 
main tube, until the same Is nearly filled. Each up and down stroke forces 
then, by the Joint action of the pistons and the pressure caused thereby, 
the water through the discharge pipe, so that a [regular and continuous 
stream of water Issues therefrom. 

Improved Orlndlnv Wheel. 

John T. Henry, Hampden, assignor to himself and Joseph Munger,Water- 
bury, Conn.- To form a secure and durable attachment of a stone or wheel 
to Its arbor, the same Is cut thicker at the center, or around the central 
opening, and provided with circular shoulders to engage with correspond- 
ing shoulders on clamps. One clamp bears against a collar, while the other 
Is forced up and tightly clamps the wheel by a nut. 

Improved Portable Fence. 

James L. Grlffln, Cussetia, Tex.— This Improvement In fences consists of 
balf dovetail projections on the enfs of the panels, by which the meeting 
ends of the panel are locked together wUhln a long yoke extending from 
bottom to top of the panels, and are fastened with a key. The panels are 
mounted on stakes or blocks, and supported by braces. Tbe object Is to 
furnish a light and cheap fence, which can be manufactured at the mill, 
and carried Into the field ready to put up, and which can be readllv taken 
down and moved about as wanted. 

Improved Press. 

John Gramelspacher, Jasper, Iowa.— This Invention consists of a brake 
lever pivoted at the middle In the top of the follower stem, and having a 
f nlcrum on each side of It on a rod working up and down through a guiding 
and suDportlng beam. The rod also works through a griping pawl, which 
allows It to descend freely, but gripes and holds It against rising, so that 
the fulcrum of one side descends while the other Is holding the lever for 
pressing tbe follower down. This causes the follower to be forced down 
quickly by the vibrations of the levars. 

Improved Mtove Pipe. 

David Boyd, New York city.— An annular flue Is left between outer and 
Inner pipes for the passage of the smoke and heated gaseous products of 
combustion. By this means, Instead of a central column of ascending 
heat, the heated gases are spread out Into a thin layer, and are compelled 
to part with their heat before being discharged. 

Improved Famace Attachment for Steam Boilers. 

Thomas Hall, Lawrence, Mass.— This Invention consists of a frame, 
which Is placed on the rear ends of the grate bars at the Ore bridge, being 
open at the Dottom, with forward projecting top piece and connecting 
sides, to which a front plate Is attached. This plate extends laterally 
across the casing, and Is Inclined diagonally toward the top corner of tbe 
same, and Is there provided with recesses, through which a current or 
sheet of air Is connected and thrown forward to mingle with the flre gases 
for their more complete combustion. 

Improved Dongh Kneader and Cotter. 

Frank Mockll, Galveston, Tex.— This Invention Is an Improved Instru- 
ment for rapidly and thoroughly kneading dough, and for scraping, rolling 
and cutting the same, and consists of a main part of V shape, with curved 
lower part and ends, which main part Is used for kneading the dough, 
while a knife at the upper end serves for Ecraplng and cutting. There Is a 
roller at the lower end for rolling the dough, and suitable cutters applied 
at the sides for stamping out cakes. A handle at the Inside of the lower 
end serves. In connection with the upper curved end, for the convenient 
handling of the Instrument during kneading. 

Improved Window Screen. 

Ge3rge F. Sarles, Bedford Station, N. Y.— This Invention consists of an 
arrangement of the sash In the window, so that tbe net can be used at the 
top or bottom of the window, and shifted from one to tbe other without 
Interfering with the sash. 



Improved Plumber's Joint. 

Isaac F. Van Duzor, Middletown, N. Y.— A T coupler, of lead. Joins a 
branch to the side of a pipe. It has a groove along the top to receive the 
side of the pipe In It, and a hole through the center, at right aogles to the 
groove, for the pipe. The couplers are made of lead, so as to slip on the 
pipes easily to form the basis of the Joint. They are fastened by solder, 
overlapping them at the edges, and flowing In between the pans at the 
Joints, and Into the holes. If necessary. 

Improved Planter. 

Charles D. Wilson, Rentland, Ind.— This Invention is an Improvement In 
a well known class of seed planters, and relates chiefly to the arrangement 
of a toothed disk or wheel In the hopper, above the apertured seed drop- 
ping wheel, and on the same shaft therewith. The face of the toothed 
wheel has projections or teeth attached to It, which are struck by the pro- 
jections attacbed to the seed wheel, so that the seed may be dropped by 
the advance of the machine. 

Improved Sasger. 

Benjamin Jackson, Geddes, N. Y.— This Invention relates to Improve- 
ments In saggers employed In the process of backing or burnljg crockery 
ware, for the purpose of protAitIng the ware from the direct action of the 
flre and the Injurious products of combustion. Tbe Invention consists In 
constructing a sagger with a series of Internal^vertlcal ribs or bars perma 
nently attached to the walls of the same, and provided with notches 
Thelatterare adapted for the reception of detachable pins, designed to 
support the ware to be burned. 

Improved Nail Plate Feeder. 

William H. Field, Tauntou, Mass.— For the purpose of Inserting the nail 
plate Into the nippers, at the front end of the nipper rod, the attendant 
works a treadle, releasing a spring clutch aod throwing the mala shaft out 
of gear. Thenlpper rod Is simultaneously carried back by Its hanale. The 
action of a medee piece on the nippers causes their opening, and allows 
the ready Insertion of a new nail plate In place of the one fed to the cut- 
ters. The V-shaped form of collar admits of the opening of the nippers 
whether the bar levers are In the upper or lower position, so that no time 
Islost In adjusting them. The treadle Is then released, the spring clutch 
engages Instantly the main shaft, and the weight carries the nipper rod and 
nail plate forward, and feeds tht latter to the cutter knives. The Inter- 
mittent rotary motion of the nail plate, required for giving the same a 
semicircular turn for the regular cutttag of the tapering nails In alternate 
direction. Is obtained by suitable mechanism. 

Improved Water Wheel. 

Kelson Conner, Jalapa, Ind.— This Invention consists of a double wheel, 
comprising a horlzonial wheel, receiving the water at the periphery and 
discharging It at the center for the upper portion. Another wheel below 
receives the water at Its centerfrom the upper wheel and discharges It at 
the periphery. The two wheels are contained between top anif bottjm 
horizontal dltsks, and separated, the one from the otber, by aflat annular 
rim a little wider than the depth of the buckets. It Is fltled at the outer 
edge with the bottom plate of the scroll case, to form a Joint to confine the 
water te the upper wheel as It entersfrom the chutes. The buckets of the 
lower wheel are arranged to discharge the water In the contrary dlrectron 
to that In which It Is received on the upper Duckets, and in a manner to 
receive the reactionary force, while the upper ones receive Its direct 
action. 

Imprfved Fence Rail Holder. 

John W. Graham, Prairie Depot, O.— This Invention relates to means 
whereby the rails or longitudinal boards, which are usually affixed by nails 
or other fastenings to fence posts, may be spaced at exactly the Intervals 
desired and In a corresponding manner on all the panels. The Invention 
consists In a rail gage constructed and put together In a novel and pecu- 
liar manner. 

Improved Railroad Car Brake. 

William L. Belt, Little Rock, Ark.— This Invention relates to means for 
operating the brakes of a train of cars from the engine, and consists In com- 
bining, with the ordinary vibratory brake lever, a grapple and three rods 
arranged In a novel and peculiar manner, whereby the brakes are brought 
Into operation the moment the power Is applied, without walling for the 
cars of the whole train or any two of them to come together. 

Improved Lifting Jack. 

Maxwell B.Henry, East St. Louis, 111.— Tbe lifting bar has ratchet teeth 
on opposite sides, and Is worked up and down In a vertical stand or frame 
by means of a lever, to each arm of which are applied a sliding rod and a 
pivoted pawl. Tbe rods are flattened and bent near tbn Inner end to form 
springs, which enable the pawls to yield and slide over tbe ratchet teeth 
The rods can also be used 10 hold the pawls out of engagement with the 
ratchet bar when the latter Is to bo lowered. 

Improved Commercial Register. 

Caleb D. Weeks, Nfw York city.— This Invention consists In a commercial 
register consisting essentially of a merles of supply chambers, each having 
a splralchannel way extending from top to bottom thereof, a series of op 
posltely p«rforated and guide tubes, slide tubes, a receiving chamber, a con. 
ducting tube, a tilting bottom, cords, and lock box, all combined In a novel 
and peculiar manner, to serveasacheck upon clerks or employees In stores 
or other places of business. 



InTentlons Patented In EntclAnd bj Anterleans, 

[Compiled from the Commissioners of i'atents' Journal.] 
From April 24 to May 6. 1874, Inr.iuslve. 
AoBiouLTUBAL IHPLXUENT.— A. McUartlu. Ncw York city. 
AiB EiroiiTK.— W. Manson, San Francisco, Cal. 
Alkali Packaos.- B. T. Babbitt, New York city. 
AircHOB.— J. T. Fewkes, Philadelphia, Pa. 

BB4EZ AiTD Signal.— G.West1nghon8e,Jr. (of Plttsburgh,Pa.),London,Eng 
BuBViSHiHaPHOTOQBAPHB.— J. P. Bass, Bsugor, Me. 
CoKBiiTATioN LocK.— W. F. Ruttcr, Philadelphia, Pa. 
Cutting Tzbth on Wheblb, etc.— J. A. Peer, San Francisco, Cal. 
Extension Table.— F. Osgood, Boston, Mass. 
Etelet.— J. P. Pultz, Plantsvllle, Conn. 
IGNITTON Fuse.— W. A. Leonard, Boston. Mass. 
IKHALEB.— E. R. Gardner, New Bedford, Mass. 
Label.— H. Van Oeasen, New York city. 
Loom.— W. Nuttall et al.. Westerly, R. I. 
Metallic Cabtbidge.— H. Berdan, New York city. 
Molding Conobxte Pipes.— J. W. Stockwell, Portland. Me. 
Pbtboleuh Fubnacb.— L. C.d'Homergne, Brooklyn, N. Y. 
SepabatingFloub.xtc— J. T. McNally. Brooklyn, N. Y. 
Sewing Machine.— G. H. Bishop, New York city, et al. 
Shot Cabtbidge.— A. B.Eayefa^, Newark, N. J. 
SiBUP Jug.— G. M. Irwin, Pittsburgh, Pa. 
Spade Bayonet, eto.—F. Cbllllngworth, Sprlngfleld, Mas 
Spabk Abbesteb.— H. G. Holmes, New York city. 
Squib, ETC. —S. H. Daddow. St. C1atr,Pa. 
Tbanshitting Motion. —O. M. Chamberlain etal., New York city. 



NEW BOOKS AND FXTBLICATIONS. 

COMPOTTND Engines. Translated from the French of A. 
Mallet. No. 10 of Science Series. 50 cents. New 
York : D. Van Nostrand, 23 Murray and 27 Warren 
streets. 

Report on the Determination of the Astronomical 
Coordinates of Cheyenne and Colorado Springs, made 
during the Years 1872 and 1873, by First Lieutenant 
George M. Wheeler, Dr. F. Kampf, and J. H. Clark, 
Civilian Astronomical Assistants. Washington : Gov- 
ernment Printing Office. 
Lieutenant Wheeler characterizes this elaborate volume as a step In the 
direction of uniformity of plan In the prosecution of astronomical work In 
the western Interior; and for this reason, and on account of the value of 
tbe observations and calculations, we are pleased to know that It la to be 
distributed among the ofllcers engaged In making explorations. 
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Nickrtl Plating — Pure Salts and Anodes of 
all Sizes on band; PollsQlnf; Powders also (or sale by 
L. & J. W. FeacbcwaDger. 180 Palton St., New York. 

A First Class Tool — Aiken's Brad Awls, 
Tools, Saw Sets and Pocket Wrencb, manufactured by 
F. H. Alkeu, KrankllD. N. H. 

Splitter Manufacturers, address R. L. Mar- 
tin, Murfreesboro, Tennessee. 

Partner — I will sell out or take a partner in 
- a new Invention tbat will crap by compulsion nlne-tentbs 
of the flies In a house In from 5 to 15 minutes. Worthy 
of notice. Capital required. Thomas B. Denlston, Bir- 
mingham, Miami County, Ind. 
Models and new machines. H. B. Morris, 

Ithaca, N. Y. 

Pat. Reports for Sale— 1853 to 1869. Box 

12C8, Boston, Mass. 

Gas and Water Pipe, Wrought Iron. Send 

for price list to Bailey, Farrell & Co ., Pittsburgh, Pa. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

Silicates of Soda, Soluble or Water Glass 
manufactured by us in all quantities for Paint, Artifl- 
clal Stone, cements and Soap. L.& J. W. Fenchtwan- 
ger, 180 Pulton St., New York. 

Metals — Scotch and American Pig Iron, Bar 
Iron, steel. Copper, Tin, Lead, Spelter, Andmony, Ac. 
Samuel B. Leach,93 Liberty Street, New York. 

Wanted, for Cash — 2nd hand engine lathe, 

21 or 25 In. swing, about 10 ft. bed. F.Ogden,Mansfleld,0, 

State Rights of two Patents for Sale— One 
Newspaper File and one improred Shutter Bolt. Address 
J. Frlck,No 6U North Third St.. Pnlladelpbla, Pa. 

Boilers and Engines, Second Hand. Egbert 
P.WatHOD, 42 Cllfl St., New York. 

Pattern Letters and Figures, to put on pal- 
terns of castlng9,allslzes.H.W.Knlght,SeaecaFallB,N.Y. 

Miljs & Machinery for m'f'g Flour, Paint 
Printing It k,DragB.ftc. John Koss,WllllamBbarRh,N.r[ 

L. & J. W. Feuchtwanger, Chemists & Drug 
and Mineral Importers. 18U Fuiton St., N. Y., manufac- 
turers of Silicates of Sj}da aod Potash, Soluble Glass, 
etc.; Hydrofluoric Acid "for Etching on Glass; Nickel 
Salts aud Anodes for Plating. 

Protect your Buildings — Fire and Water- 
proof ! One coat of Gllnes' slate paint Is equal to four 
of any other; it fills up all holes in sblngle, felt, tin or 
ironroofe— never cracks nor scales ofl; stops all feaks, 
and Is only dOc. a gallon ready for use. Local Agents 
wanted. Send for testimonials. N. Y. Slate Roofing 
Co.. 6 Cedar St ., P. O. Box, 1761, N. Y. 

For the very best Babbitt Metals, send to 
OoDara & Murray, Iron and Br^ss Founderd, SOtb and 
Chestnut Sta., Philadelphia, Pa. Circulars frde. « 

For first class — economical — Vertical Steam 
Engines, go to the Hasklna Machine Co., 46 Cortlandt 
Street, New York. 

To Inventors — A manufacturing company, 
with the best facU'ttes for Introducing, will take the 
exclusive control of some small article (eltber In wood 
or Iror) to manufacture and sell on Royalty. None but 
first claes Inventions will be considered. Address Lock 
Box 18, Providence, R. I. 

Taft's Portable Baths. Address Portable 

Bath Co., 156 South Street, New York city. 

To Patentees and Merchants — The manu- 
facture of any Specialty In quantities would be under- 
taken by Ramsay ft Carter, Vulcan Steam Engine 
Works, Baltimore, Md. 

Rollins' Hoisting Engines, Portable and 

Semi-Portable. D. P. DaTlB,46CortlandtSt., New York. 

Iron Planers, Lathes, Drills, and other Tools, 

new and second hand. Tally & Wtlde, 2D Piatt St , N .Y. 

The finest Machinery Oils, combined from 
Sperm. Talluw and Lard, suitable for all machinery, are 
now being furnished to consumers at from 40 to 75 cenis 
per gallon, by Wm. F. Nye, New Bedford, Mass. His 
famous Sperm Sewing Machine OU received the highest 
award at toe Vienna Exposition. 

Amateur Astronomers can be furnished with 
good Telescones at reasooable prices. Address L. W. 
Sutton, Ootlclnn, Box 218, Jersey City, N.J. 

For Sale — Several Screw Machines of dif- 
erent Sizes, cheap ; also, a second hand Press. Write, 
for particulars, to A. Davis, Lowell. Mass. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

The "Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the defies of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and efTectlve. Splendid 
for shops, ofQces, dwellings. Works for any distance. 
Price 15. F. C. Beach A Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BIIS8& Williams, cor.of Plymouth A Jay,Brooklyn,N.Y. 

All Fruit-can ToolB,terracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for holBtlng and conveying materials by iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
verMsement. Address Ualon Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. £. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
addiess MII0, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. 

List free. Goodnow ft W1ghtman,23CornhllI, Boston, Ms 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate coathave made 
these goods popular. Homer Foot & Co., Sole Agents 
for America, 20 Piatt Street, New fork. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for tale or rent. See advertise- 
ment. Andrew's Patent, Inside page. 

Buy Boult'B Paneling, M-^ulding, and Dove- 
alllng Machine. Send for circular and sample of work. 
B. C. Mach'y Co., Battle Creek, Mich. .Box 237. 

Winans* Boiler Powder prevents Scale — 10 
cts. a day, saves 20, Practically successful 19 years. ' 



Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, iron and Wood Working Machinery ol 
all descriptions. W. L. Chase ft Co.. 9S, K, 97 Liberty 
Street. New York. 

Steam Fire Engines — Philadelphia Hydrau- 
lic Works, Philadelphia, Pa. 

Bone Mills and Portable Grist Mills. — Send 

for Catalogue to Tally A Wilde, 20 Piatt St ., New York. 

For descriptive circulars, and terms to 
&.gent8of new and saleable mechanical noveltleB,address 
Fames H. White, Newark, N. J., Manufacturer of Sheet 
and Cast Meral Small WarAH. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page. Send Postal Card for Circular and Price List. 
Emerson, Ford & Co., Beaver Falls, Fa. 

Hoisting Engines, without brakes or clutch- 
es: one levtr operates the engine, to hoist, lower, or 
hold Its load ; simple, cheap, durable, effective. Two 
hundred of these Engines now In use, from the little 
■' Aah Holster," on steamships, raising 300 lbs., up to the 
Quarry and Mine Holster, ralslngf rom 6.000 to 60,000 lbs. 
Send, for references and circular, to the Lldgerwood 
Man't'g Company, Office 165 Pearl St., New York city. 

Iron Roofing — Scoti & Co., Cincinnati, Ohio. 

KeufEel & Esser, largest Importers of Draw- 
ing Materials, have removed to HI Fulton St , N. Y. 

Portable Engines 2d hand, thoroughly over- 
hauled,at ^ Cost. LB.Shearman, 45 Cortlandt St., N.Y. 

Vertical Tubular Boilers, all sizes. Send 
for reduced pries list to Lovegrove A Co., Phlla., Pa. 

Price only three doUaiB — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 
paratus, for sending merges; making magnets, tht 
electric Hgbt, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery. 
kej and wires. Neatly packed and sent to all parts of 
*:be world on receipt of price. F. C. Beach & Go. ,268 
Broadway,New York. 

Millstone Dressing Diamond Machines- 
simple, efiectlve, economical and durable, giving uni- 
versal satisfaction. J. Dickinson, 64 Nassau St. , N.Y. 

Teleg. lust's and Elect'l Mach'y — Cheap 
Outfits for Learners. The best and cheapest ElectrlcHo- 
tel Annunciator— lust's for Private Lines— Gas Lighting 
Apparatus, Ac. G. W. Stockly, 8cy., Cleveland. Ohio. 

Engines, Boilers, Pumps, Portable Engines 

Machlni8i8Tools.l..H. Shearman, 45 Cortlandt St.. N.Y. 

Automatic Wire Rope R. R. conveys Coal 

Ore. &c., without Trestle Work. No. 34 Dey street, N.Y 

A. P. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. S4 Dey street. New York. 

Beht Philadelphia Oak Belting and Monitor 
Stliched. C. W. Arny, Manufacturer, SOI ft 303 Cherry 
St., Philadelphia, Pa. Send for circular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase & 
Co., 93, 96, 97 Liberty Street, Ivew York. 




A. B. E. L. will find directions for making 
vinegar on p. 58, vol. SO. Eggs can be preserved by the 
process described on this page. This also answers L.— 
G.M.wUl find a recipe for dyeing silk black on p. 89, vol* 
26 — H. C. U. can tin cast Iron by the process detailed on 
p. 212, vol. 26.— J. B. £ should trya quick drying oil 
paint for his varnished thread.— J. F. shonld read our 
article onp. 64, vol. 30,on "Indicating Steam Engines.'* 
—A. R. and F. H. should address such queries to emclne 
manufacturers.— C M. can transfer engravings to metal 
by the process of transferring to wood, detailed on p. 
103, vol.30.— L. E. B. will find a description of a bone 
fertilizer on p. 193, vol. 29. and p. 113, vol 30. Fur mills 
see our advertising columns.— L. M , E. W.M.,and C. B| 
F. will find the particulars of the offer of a premium for 
a car coupling by the German railway confederation on 
p. 162, vol. 39.— C. A. S. can mold rubber by following 
the directions on p. 283, vol. 39.— X. L.C. R. S.T. should 
send his name and address. —H. A B. will find a recipe 
for aquarium cement on p.90, vol.30.— R. F. will flnddl 
rectlons for constructUg a lun dial on p. 409, vol.30. 
A sun dial shows solar time, which must be corrected 
for mean time by the fast and slow tables published In 
most almanacs.— H. B. B. will find directions for exter- 
minating ants on p. 231, VOL 27.— G. E. F. should con- 
sult the booksellers who advertise In our columns. 

M. E. T. asks : Is the force of the powder 
destroyed by putting tissue paper between the ball 
and the powoer? A. No. 2. What Is the modua oper- 
andiof loadlnga pistol and catching the ball In the 
teeth? A. A peculiarly constructed plotol Is uaed. 3. 
Would an Invention for coupling freight cars when 
standing on the top of the car be of use? 4.. There Is 
always room for a valuable Improvement In any depart- 
ment. 

J. S. F. asks : Ought there to be any differ- 
ence in the capacity for pulling between two locomo 
tlves,one having a 34 Inch and the other a 20 Inch stroke, 
the cylinders being of such diameters as to contain the 
samenumberof cubic Inches, the valve motion In each 
being proportional to the stroke, but being alike In 
e\ery otherpartlcular? A. Yes, If steam pressure, pis 
ton speed, and other particulars were the same In both 
engines. 

J. S. asks : What is the best non-conductor 
of magnetism? A. An Interval of space. 

W. P. says : I have a boiler 24 feet x 42 
Inches. Water Is supplied by an Injector. I wish the 
water to go Into the holler hotter; It takts 50 lbs. of 
steam to keep up a supply of water. Would It be prac- 
ticable to run the water from the Injpctor through acotl 
Intoa beater, thence to the boller,and would It require 
more steam, or would the heater aid the Injector ? A. 
Your Injector cannot be In very good order. If It will 
not work with alower pressure of steam. You do not 
send enough data to enable us to answeryour question 
definitely. I( the use of the heater causes iddltlonal 
back pressure In the engine, It will be a question, to be 
determined by experiment, whether the heater Is eco- 
nomical or not. 

J.H. K asks : How can I estimate the pres- 
sure of a column of water 25 feet high ? A. Divide the 
head of water In feet by 2 8, and the result will be the 
pressure In the base In pounds per square Inch. 

W. C. S. asks : 1. In the bursting of a 
steam boiler, where the top of the boiler Is thrown ofl, 
does all the water Instantly flash Into steam? If not, 
does the water that remains In the boiler Instantly cool 
down to 31'<to when the pressure Is removed ? A. A large 
portion of It would suddenly be converted Into steam, 
which might carry off the remaining water mechanical- 
ly, i. What Is the temperature of water in a boiler 
worklngnnderaverage pressure? A. Between 300° and 
360»Fah. 



B. R. K. asks: Where and by whom was 
the first steamboat made ? A. There are authentic ac 
counts of experiments with ynall steam vessels In En- 
rope, asfarbackas 1698. The first practical steamboat, 
on the authority of Mr. Woodcroft, was the Charlotte 
Dundas, built by Symington of Kngland, In 1801. Regu- 
lar steam navigation, tbat la, the running ol a steamer 
regularly, carrying passengers and freight, was effected 
In America In 1807, by Fulton, and In England, In 18i3, by 
Bell. Yon will find these facts, and many others of In- 
terest In this connection. Impartially stated, and In gen- 
eral well authenticated. In Woodcroft's '* Sketch of the 
Origin and Progress of Steam Navigation.*' 

F. H. asks : Why is a common flat iron 
called a sad Iron ? A. Possibly from an old north of En- 
gland word** sad," applied to anything heavy. 

B. asks : How can spiral steel springs made 
of bars K an Inch square be galvanized wtthout destroy- 
ing the temper? What would be the result of harden- 
ing tbe springs before galvanizing, and upon withdraw- 
ing them from tLe galvanizing hath and plunging them 
Into cold water? Would this harden them if not pre- 
viously hardened, the heat of the galvanizing tank 
belngprobably under 700^ Fah.? Could the tecnperaf 
terwards be drawn to tbe requisite point, and If so. by 
what process ? A. We think the best plan would be to 
plate them by means of a battery. 

B. W. asks : Can you inform me how Phil- 
adelphia Ice cream Is made, and why It Is different from 
Boston Ice cream ? A. The difierence Isduetothe fact 
that genuine Philadelphia Ice cream Is made out of the 
purest and richest materials. 

J. 6. E. asks : How can I dye ivory and get 
a nice clear red color? A. Use bichloride of tin for 
the mordant. After haylng'steeped tbe Ivory In this a 
short time. Immerse In a hot solution of Brazil wood or 
cochineal. 

E. H. M. asks: How are toy balloons made? 
Are they of India rubber orgnn cotton ? A. The rubber 
bags are Imported from Paris, and they are merely filled 
here with pure hydrogen. 

E. L. asks: How can I prepare paraffin 
which meUs at a temperature of from 95* to 100° Fah.? 
A. By removing in the course of the distillation those 
hydrocarbons of the paraffin series which have a lower 
melting point. 

J. B. H. asks: 1. Is there any cure for hy- 
drophobia? What ts the best thing for a person to do 
when bitten by a mad dog? A. The victims are com- 
monly treated by dosing with whisky. 2. What can X do 
with my dogs to prevent them from going mad? A. Tie 
stones around their necks and put them under water. 

B. & S. say : We are running a 10 x 18 
inches engine at 220 per minute, with a tubular boiler 12 
feet long and 52 Inches In diameter. The average press- 
ure of steam by gage Is 80 lbs. We take the steam from 
a cast dome with a safety valve on top ; the orifice In 
bollerfor dome Is 5 Inches In diameter, the steam sup- 
ply being 2X Inches. The boiler foams very much, run- 
ning mud and dirt through engine, cutting valve, valve 
seat, and cylinder rings out In a few days' run. One 
party says that If we put on a steam dome 24 Inches In 
diameter and take steam from that. It will obviate the 
difficulty. Is this so ? Another seyp that a surface 
blow-ofl will be all that Is needed. A. Yon do not send 
quite enough data. It would seem, however, tbat the 
orifice In tbe bollerfor the dome Is too smill. Wethink 
It quite probable that a larger dome, properly coanect* 
ed, would remedy the trouble to some degree. But we 
think It would be desirable for you to get a feed water 
heiter(of which there are several In the market) that 
win remove thegreaterpartof thedlrtfrom the water 
before It goes Into the boiler. 

W. F. S. asks : Which is the best form, fcr 
accuracy, for the Inside of a spirit level tube? Should 
It be a right line or a curved one? A. It Is necessary 
that the tube should he curved. 

E. W. S asks : Will you give me the phil- 
osophy of " blowing up " ? If a person lies down on bis 
back, upon the floor, holds himself perfectly stiff, cross, 
es his bands so as to get his arms out of the way, and 
Inhales all the air he possibly can : ana three, f ouror 
more persons stand around him and at a given signal all 
lalse their arms and take a full breafb, then lower their 
arms, at the same timn expelling all the air from their 
lungs upon the person lying upon the fioor: with theli 
Indezfingerthey oan quickly raise bim as far as they 
can reacb. A. We think that the blowing up process Is 
chiefly efficacious In making all thellftersact In unison 
It must be evident that If four persons lift a man, each 
one sustains about one fourth of the weight upon one 
finger ; so that. If this weight Is not perceptible. It 
would seem to be due to the Imagination. 

N. F. A. asks: What is the best for a per- 
son to read for general Improvement ? A- It would be 
well for you to get a reliable cyclopedia, which will be 
a very good work for yen to read, for useful Informa- 
tion Yon will And in It replies to most of your other 
questions, which are quite similar to many that have 
recently been answered In our columns. 

S.H.asks : 1 What should I read besides the 
SciBKiiFio A2CEBI0AN In ordcr to know what has been 
Invented ordlscovered In any particular line ? A. Tbe 
patent records of different countries. 2. Is there a re- 
ward offered for plans to Improve the month of the M1s> 
slsslppl ? A. No. 3. Suppose that a pair of birds were < 
placed so that they could not see other birds of their 
kind. Would such birds build nests like their parents ? 
If so, what Is the philosophy of such knowlerlge ? A. 
They would. The philosophy of their action we cannot 
explain. 4. Can Iron be melted by sun glasses ? Why are 
notsuch glasses more In use for heating purposes ? A. 
Yes, but It la not generally a convenient method. 5. 
What will prevent magnets from attracting Iron? A. 
We do not know of anything. 6. Will magnets wear 
out? A. Yes. 

C. S. A. asks: 1. Which is the stronger, 
wire rope or tbe same weight of Iron made Into a solid 
rod of the same length? A. The former. 2. Is there 
any substance that will make more gas, at a less cost, 
than ordinary blasting powder? What will make the 
most gas In tbe shortest time? A. These questions are 
toolndeflnlte. 

E. asks : Why are gunpowder engines not 
In general use ? A. Gunpowder engines are too expen- 
sive to run to compete successfully with steam engines. 

F. H. T. asks : Is there a substance (pro- 
ducedln making gas from coal) which Is somewhat like 
lime and Is composed In a great part of carbon ? A. No. 
2. Is there a process for plating steel on cast Iron ? A. 
We never heard of any. 

J. H. A. asks : Is there any law that requires 

a man who runs a steam fire or stationary engine to 
have a certificate? A. There is no UDtted States law. 
Host States, however have local laws on the subject. 



F. C. S. asks : What examination must a 
person pass to get a licence to run an engine ? I bave 
made tbe steam engine a study, and feel convinced that 
Icould run one and take good care of It, but I hear that 
examiners often try to confuse young applicants. A. 
The laws vary somewhat In the different States. But so 
far as we know, the examination required for license to 
run a small engine relates principally to thecareand 
maLagement of the boiler. 

P. S. S. asks : Is Cornell University a good 
school for mechanical engineers, and, all other ttilnga 
being equal,would It be more advantageous for me to go 
there and study for a mechanlcalenglneerthan to enter 
some first class machine shop ? A. You will need In- 
struction at such a school, and practice In the shops 
also. We think It would be well for you to take such a 
course first. 

J. M. asks : Are there any high pressure 
engines on steamers running between Xlverpool and 
New York city? A. No. 

W. S. D. says : How can I make a glass 
elobe Into a globe mirror? A. Melt together 1 oz. clean 
lead and loz.of fine tin In a clean Iron ladle; then Im- 
mediately add 1 oz. bismuth. Skim off the dross, re- 
move the ladle fVom the fire, and before It sets add 10 
ozs. quicksilver; now stir the whele carefully together 
taking care not to breathe over It, as the fumes of mer- 
cury are vct pernicious. Pour this through an earthen 
pipe la^o the glass globe, which turn repeatedly round. 

J. 6. S. says : 1. I have afour inch whistle, 
which, when set at Its highest pitch, does not give sat- 
isfaction. I propose to put a trumpet on it ; of what 
material should It be made ? Will galvanized Iron do, 
or tin. If painted? A. Galvanized Iron will answer, 
buttbe best material Is brass. 2. Should the small end 
be closed? A. By all means close the small end. 3. 
How close around the whistle should It fit? A. If we 
fully understand your question, the closer the fit the 
blgherwIU be tbe pitch. 

H. P. asks: Why is it that pork shrinks 
from the bone when boiled, if It Is killed In the decrease 
of the moon? A. This IB a popularfallacy. 

J. R. L. asks : Would it be practicable for 
an amateur tourist In a trip around the world to use to 
advantage photographic Implements and materials. In- 
stead of sketching, for the puroose of securing pictured 
of the objects of Interest and beauty be mUht meet? 
Would It require special care and arrangements to adapt 
such pictures to the stereoscope ? A. There Is a great 
number of amateurs, who travel to every pert of the 
world and take excellent photo pictures, and that too 
with all their apparatus .contained In a box no larger 
than asmallyallse. 

R. A. asks : Is water an element in a scien- 
tific sense ? If not, what combination Is It ? A. Water 
18 a compound of two tlements, oxygen and hydrogen. 
In the proportion of 8 parts by weight of oxjgen to 1 
part by weight of hydrogen. 

W. D. S. asks: 1. How can I make the 
green and the gold lacquer with which they lacquer 
clocks, and how Is It applied? A. For gold lacquer, 
take of seed lac 6 oza., amber and gum guttse, each, 2 
ozs., extract of red sandal wood In water 24 grains, 
dragon's blood 60 grains, oriental safflron 3G grains 
pounded glass 4 ozs., pure alcohol 86 ozs. Grind the am- 
ber, the seed lac, gum guttee, and dragon's blood on a 
porphyry; then mix them with the pounded glass, and 
add the alcohol (after forming with It an Infusion) and 
extract of sandal wood. The varnish must then be com- 
pleted as before; the metal articles are heated,and those 
which win admit of li are Immersed In packets : the tint 
of tbevamlsltmajibe varied by modifying the doses of 
the coloring substances. I or green,use any green trans- 
parent vegetable color, mixed with tbe above. 2. With 
which cement can I mend glass ware ? A. Use diamond 
cement. S. What mixture can I use to stop cracks In 
walnutf urnltnre ? A . Take equal parts of beeswax and 
sealing wax and mix them by meltmg them together, 
or dissolve In alcohol. Color with umber. 4. How Is 
the glldlng.done on toilet sets and on furniture? A. 
Use yellow shellac varnish in the desired pattern, upon 
which lay the gold leaf. 

C. H. M. asks : Which is tbe healthiest 
State In the Union ? A. That State In which the great- 
est regard Is paid to religion, law, and education. In 
respect to physical advantages, most are In the first 
rank. 

G. D. F. says : Water boils at the sea level 
at 2120. Herein Argenta, Montana Territory, it bolls at 
200<>. Does the altitude affect the degree as marked on 
the thermometer, or Is It the pressure of atmoephere 
only which affects the boiling ? A. Water does not boll 
until the tension of the vapor formed by hf atlng It Is 
greater than the atmosphere's pressure. At the sea 
level, where the pressure of the atmosphere Is about 15 
lbs. per square Inch, tbe water must be heated to 212^ 
before Its vapor has sufficient tension to overcome this 
pressure. At Argenta, where you are so much above 
tbe Kea, and have a much less depth of atmoephere 
above you, the pressure Is not so many pounds, and the 
boiling point Is correspondingly lower. 

H. W. Q. says: 1. Please give me the an- 
alysis of crude carbolic acldordrad oil. A. Carbolic 
acid consists of 12 atoms of carbon, 6 atoms of hydro- 
gen, and 2 atoms of oxygen. The less volatile portion 
of the fiulds produced by dlstllatlon of coal tar con- 
tain considerable quantities of this substance. It may 
be extracted by agitation of the coal oils (boiling be- 
tween S00« and 400°) with an alkaline solution. The lat- 
ter, separated from the undissolved portion, contains 
the carbolic acid In the state of carbolate of tbe alkali. 
On addition of a mineral acid, the carbolic acid Is lib- 
erated, and rises to tbesniface In the form of an oil. To 
obtain It dry, recourse must be had to digestion with 
chloride of calcium, followed by a new rectification. If 
required pure, only that portion must be received which 
bolls at 37O0. Commercial carbolic acid Is generally 
very Impure. Some specimens do not contain more 
than 50 per cent of acids soluble In strong solution of 
potash. The Insoluble portion contains naphthal*ne, 
fluid bydrocarbons, and small portions of chlnollne and 
lepldlne. i. Are there any lertlllzlng properties In It, 
and if so in what proportion ? A. We have never heard 
of its use as a fertilizer. 

J. J. a^s : If there is any substance that 
can be used as a flux In melting Iron, that will answer as 
a substitute for limestone? A. Other substances, like 
caustic soda or fluor spar, can boused, wb«n certain oh* 
JectB are to be obtained. 

L. H. Bays : On p. 267, vol. SO, one per cent 
of carbolic acid Is recommended for removing green 
moss from brown stone stoops. How much la that to a 
quart of water? I have a house with white marbie stoop, 
sills, etc. Will the above remove tbe diacolorations, 
alto the Iron rust? A. Seventy-flve grains to a quart. 
It will partly remove the discoloration* but not the 
Iron ruBt. 
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J. R. S. asks : Can 70U tell me how glass ia 
made for a microscope ? Can I melt and pour It Into a 
mold? A. You could not make a lens suitable for opti- 
cal purposes by melting glass and pouring It Into a 
mold. Glass for such purposes has to be of wonderful 
uniformity of structure, and ground with ezqulilte 
care. 

R. I. B, asks : 1. How can I dissolve com- 
mon India rubber and then restore It to Its former hard- 
ness? A. Cut 2 lbs. of caoutchouc Into thin, small 
slices; putthemlna vessel of tinned sheet Iron, and 
pour over 12 to 14 lbs. of sulphide of carbon. For the 
promotion of solution, place the vessel In another con- 
taining water previously heated up to about 86° Fah. 
The solution will take place promptly,and the fluid will 
thicken very soon. 2. Is there any chemical that will 
curl human hair without Injurlnglt? A. We do not 
know of any. 

A. C. R. asks : 1. Is electricity instantane- 
ous? A. No. Its velocity Is 288,000 miles per second 
2. If two bodies, one heavy and one light, are dropped 
from a tower or any high point, which of the two will 
strike tbe ground llrst? A. If the bodies are the same 
In exterior size, t£e heaviest body will first strike the 
ground. 

J. G. asks : I. How can I make an electri- 
cal condenser? A. Wlthshe«t8of tinfoil. They are fas- 
tened on two sides of a band of oiled silk, which Insu- 
ates them, forming thus two coatings; they are then 
colled several times round each other, another band of 
Bilk belDg Interposed between them. 2. How Isthe In- 
duction coll connected jrlth It? A. One of thesecoat- 
Ings, the positive, Is connected with the binding screw 
which receives the current on emerging from the pri- 
mary wire; and tbe other, the nega*lye, Is connected 
with the binding screw which communicates with the 
commutator and the battery. 3. In Mr. A. Ladlg- 
aln's electric lamp, with only 1 carbon point, what 
gas does be supply after having exhausted the air 
from the tube? A. Pure hydrogen will answer. 4. If 
I connect one wire from the machine with the car 
bon, what must I do with the other wire? It stands to 
reason the current will not flow If the circuit be not 
complete. A. Connect your wires to either end In such 
a manner that tt^ carbon completes the circuit with 
both polCA of the battery. 

G. S. T. says : I recently found that a light- 
ning rod vendor was using for conductors tubes made 
of corrugated thin sheet copper, and that be attached 
them to buildings by nalUng strips of sheet,zlnc around 
them Instead of passing them through glass Insulators, 
claiming that, though glass when dry might be so used, 
yet when wet. It was of little value and not to be re- 
lied on. Istblsso? A. Insulators are of no use. The 
method of attachment described Is correct. The Im- 
portant thing In applylng>a lightning rod Is to have a 
large extent of conducting material at the base or ter- 
minal of the rod to the ground. See reply to another 
correspondent last week. 

G. G. K. asks : How are the aniline colors 
said to be procured from coal tar made? A. Coal tar 
colors are made from aniline, carbolic or phenlc acid, 
and napthallne, bodies obtained directly or Indirectly 
from the distllatlon of coal. The reds, such as magen- 
ta, are obtained by the action of bichlorides of carbon, 
tin. or mercury on aniline, and the purples, such as 
mauve, by the action of oxydtzing agents, as bichromate 
of potassa. 

S. G. Jr. asks : How is the-bemitiful crystal- 
Izatlon upon water coolers and on brass mathematical 
Instruments produced? A. By exposing the metallic 
surf acef or a few moments to nitric acid. 

G. E. P. asks : How can glucose be distin- 
guished from cane sirup ? A. The easiest method Is by 
the saccharlmeter. 

B. W. M. asks : 1. What is the alloy for 
white metal for harness castings? A. Melt together 1 
lb. brass, IH ozs. spelter, and 1 oz. tin. Your other 
question Is Illegible. 

J. E. L. asks : What will keep Russian iron 
from rustlngandbecomlngdtscolorea during the sum- 
mer season? A. Immerse In a strong solution of car- 
bonate of soda, out of contact with air. Or coat thor- 
oughly with black lead and keep In a dry place. 

D. asks : What colored veil will afford the 
the best protection to the complexion? Of course an 
Immediate solution would be furnished by a knowledge 
of the colors which Intercept In the greatest measure 
the actinic or chemical rays of the sun. I know that 
yellow possesses this power pre-eminently, but as It Is a 
hue which would scarcely be tolerated for the purpose 
of a veil, I would like to know whether there Is any less 
vivid tint which could be used with similar effect. Blue 
must be particularly Injurious, Judging from the fact of 
Its Invariable use as a shade to photographeiB* skylights 
where the transmission of the actinic rays of the sun Is 
absolutely Indlsp'^nsable. Please also state the effect 
of the gray veils now so much In use. A. The grey 
veils will probably serve as well as any for obtaining 
the object desired. 

E. P. H. asks : Can you give a recipe for the 
manufacture of a sympathetic Ink which will fade com- 
pletely In a short time after being developed, and which 
cannot be re-developed ? A. Thsre Is no Ink fulfilling 
all these conditions. 

O. F. M. says : Ihave set up a page of type 
andlwsuld like to take a stereotype or electrotype 
plate from It. Howshall 1 proceed? A. To stereotype: 
Paste together a piece of tissue paper and a piece of 
printing paper, and lay on the type (with the tissue 
paper next the metal) which must be well otled. 
Cover tbe paper with a damp rag, aod beat on to the 
type evenly with a hard brush; then add three other 
thicknesses of solt paper, pasted, and beat as before 
after adding each piece. Backupwllh stlfl paper. Dry 
under a moderate heat, and take off the paper mold. 
You can readily arrange this mold for casting, but a 
metal matrix, properly constructed, can be cheaply ob- 
tained. To electrotype : Take a cast In plaster of Paris, 
brush plumoatro into the matrix, and plate In a copper 
galvanic bath In the usual way. 

A. B, asks: 1. Why does lime water, when 
breathed on, become opalescent and white, like milk ? 
A. Because the breath contains carbonic acid, and the 
carbonic add unites with the lime to form carbonate of 
lime orchalk. 2.WhatIs photographers' paper made of, 
and why does It become black when exposed to the light? 
A. Because It Is covered with a wash of chloride of sti- 
ver, which blackens by exposure to the light, 

S. asks : 1. What would be the temperature 
of a body in soace. removed from the influence of ihe 
sun? A.The bbdolute zero Is estimated to be— 490° Fah. 
2.H0W can common factory cotton cloth be rendered wa- 
terproof and transparent, to be used Instead of glass 
for protecting plants? A. Try Canada balsam and 
rectified turpentine, equal parts. S. Can chronic dys- 
pepsia be cored? A. Tea. 



G, S.B. says: I am constructing a machine 
In which I require to use an electric spark.and will have 
but a small place to spare on my machine for It. What 
can X use to give me a spark that I can conduct to the 
end of a rod on the printtlple of the electric gas lighter ? 
I prefer something that will work promptly with very 
little friction, and that can be made cheaply. What 
two bodies brought In contact by fk'lctlon will be cheap- 
estandglve the largest spark ? A. Attach a shallowcup 
of brass on the under side to a copper rod of the re 
quired length ; the en d from wblch the spark Is to be 
drawn should be sharpened down and tipped with 
platinum. Inthecup place a smooth tight-fltttngplece 
of hard rubber; for your movable disk use bocksklns 
conveniently stretched and mounted. Floe oiled silk 
may be. used In place of the buckskin. This answers 
both questions. 

M. O. M. O. B. says: I wish to study min- 
eralogy. Wh at work would be the best for a beginner ? 
A. Dana'8"MIneralogy"lsthestandard work. See our 
advertising columns for booksellers* addresses. 

L. says: 1. F. H. H. asks why does water 
form an exception to the law of contraction by cold, 
[would ask, does It? A. It contracts until the tempera- 
ture has fallen to 39 -4«, and then expands until It has 
reached the freezing point, and Is converted Into Ice. 
2. AstoneJarflUed with melted lard and kept until 
cold WAS found to be cracked from top to bottom. Was 
It the expansion of tbe lard, or was there a chemical or 
mechanical mixture of water sufllclent to cause the 
bursting of the Jar? A. The Jar was cracked by the 
cause above naifled. 

C. L. asks : What is the best method of 
preparlnga composition for plating metals with gold? 
A: The best method Is that of electro-plating. For 
plating without a battery, see p. 331, vol 30. 

A. W. M. asks: 1. What must be the length 
of the rafters of a houfie, so that the shingles may last 
as long as possible, the width of the house being 40 feet? 
A. About 2&H feet will answer very well. 2. In a com- 
bination of movable pulleys, the Inclination of the ropes 
being at any angle, required to find the power, the 
weight and tbe number of pulleys being given? It Is 
understood that the ropes are not parallel, and that 
there Is more than one pulley. A. In such a case the 
relation between the power and weight will generally 
vary at every position of the weight, since the angles of 
thecordswill be continually changing. But tbe rela- 
tion can be found for any position, by calculating the 
relative distances moved over by the power and weight 
for a alight displacement. 3 The area of the piston of 
ahigh pressure engine Is 1,200 square Inches, the length 
of stroke 8 feet, and tbe pressure of steam upon the 
square inch of the piston Is 32 lbs., the uui&ber of stroked 
per minute being 18 ; required the number of cubic f eei* 
of water which the eoglne will raise from a mlneSSO 
feet deep, the friction being 1 lb. per square Inch plus 
rhe pressure of the atmosphere? A. You will find an- 
swers to this question on p. 64, vol. 30, on indicating 
steam engines, and on p. 48, vol. 29, on the friction of 
water in pipes. 

G.S, D. says: A friend of mine bought a 
ring, with a stone In It called aquamarine. The stone 
Is cut like a diamond and ts very clear ; It cuts glass.but 
not very well. What Is* the value of the stone? It Is 
about the size of an ordinary white bean. A. The 
name of aquamarine Is applied to a bluish green variety 
of beryl, on account of Its resemblance to the color of 
tbe sea. If It ts a genuine aquamarine,. It ought to 
scratch glass readily. 

W. B. P. asks : 1. How can I makeahydro- 
eleccrlcal machine ? A. Use a small steam boiler. Insu- 
lated from the greund by glass plllarR. The steam Is 
allowed to escape from a number of Jets against a num- 
berof sharp metallic points. 2. Will such an apparatus 
make chemical decompositions? A. No. 8 Suppose I 
have a battery of copper and zinc, and Instead of Join- 
ing copper to zinc, I Join copper to copper and zinc to 
zinc; would It not make a quantity current. Joining In 
the usual way making an Intense current? A. Yes. 4. 
Wind Impedesheat and sound; will It Impede light ? A. 
It will not Impede light. 5. How can I obtain oxygen 
from the oxide or sulphate of oxide of zinc? A. It 
could not be obtained from either In an uncomblned 
state. 6 Wouldclay or brick be porous enough for the 
porous cup In a voltaic battery? A. No ; besides, the 
acid would act ou It. 7. If I nail the copper and 
zinc together on a piece of dried wood, would the bat* 
tery work? A. Yes, by running a wire from one to tbe 
other so as to complete the circuit. 8. How can I make 
acruclbleout of bone ashes? A. By compressing the 
bone ashes Into a mold of ihe desired form. 9. In what 
number of the Scisntific Amzbioan was that recipe 
for mending rubber boots? A. See p. 203. vol. SO. 10. 
Will rubber tubes do to convey chlorine In? A. Yes, but 
they are rapidly decomposed. 11. Which will break the 
quickest by heat, thick or thin chimneys for lamps? A. 
Thick ones. 12. Can I prepare oxygen from the speci- 
men lenclose? A. Yourspeulmenis oxide of zinc. See 
answer to No. 5. 13. Are not chlorhydric and hydrochlo. 
rtcacldsthe same as muriatic acid? A.Yes. 14 Are pot 
ash and potassa the same, and their salts, such as chlo- 
ater of potassa and chloratt: of potash. Identical ? A. 
Yes. 

H.T.H says : I have a roof covered with can- 
vas that was painted several years ago. The paint is 
broken In many places, and I wish to remove the old 
paint. How can It be done without damaging the can 
vas? A. Use benzine. 

N. P. L. says : I have an overshot water 
wheel which does not give as much power as I want. 
Can I put In an engine, andbelt on to my main shaft to 
run with my wheel without having the speed ot both 
regulated alike? Will the engine assist the power of tbe 
wheel without both running at the same speed? A. It 
would be better to arrange the engine so as to drive a 
portion of the machinery separately. 

R. A. Bays : I am building stationary en- 
gines which are used for saw mills, etc ., and I am tron 
bled with their pounding. They strike hard on turning 
Che centers. A. We could not tell yon the remedy with- 
out a personal examination. An experienced engineer 
could readily find the trouble and the means of pre- 
venting It. 2. Can yon recomd.end a good practical 
book on the construction of modern stationary engines 
adapted to saw and grist mills, etc.? A. There Is no 
hook published such as you speak of. It has yet to be 
written. 

R. F. B. P. asks : Is a man who uses his 
righrhandat endof the ax, shovel, or sledgehammer, 
and his left applied to the center of the handle, a right 
or left handed man ? A. Bighthanded. 

Merbkals, bto. — Specimexui hftyebeenre- 
seived from the following correapondenta, and 
examined with the lesnlta stated : 
A. H. S.— Two are lion pyrites. One is copper py- 

U6.-C.S. & F. OS.— ItUmagnellcoxldeof Iron.— 
rl 



H. M. F.— The little scales are kaolinite, which Is a hy- 
drous silicate of alumina.— A. S.— The stone Is valuable 
forsome purposes. It Is found In quarries.— F. C. K.— 
It Is galena or sulphuret of lead, and contains 87 prr 
cent of lead.— J. S. N.— It Is iron pyrites, and Is not 
worth working as an ore of Iron.— R. W. z.— No. 1 It 
banded argllllte or clay rock. No. 2 Is micaceous oxide 
of Iron. No. 3 Is actlnollte, a silicate of magnesia and 
time.— W. F. S.— Fartlallydecayed wood, covered with 
1 variety of vegetable mold.— E. F. H.— It le a fine clay 
containing a large amount of hydrated yellow oxide of 
iron. It would probablyrepay youtohavethenumerl- 
cal percentage of Iron determined, as It would be neces- 
sarytodoso before Its market value could be deter- 
mined. A. M.B.— Itlsflbrous selenlte, which Is a na- 
tive crystallzed sulphate of lime.— J. S. W.— Itis a fine 
sand, and might be advantageously usedlnsome case'- 
as a polishing powder. —R. M.— It Is not Iron pyrites. I( 
iB blende or sulphuret of zinc— J. D. W.— They are 
small crystals of quartz. When of large size and per- 
fect, they are Interesting as mineral specimens, and, 
when cut,are of somevalue as ornaments.— W. V. S.— 
No. 1&2 are very Impure limestone. If polished, they 
might answer for ornamental purposes. No. Sis a vari- 
ety of pipeclay. No. 4 Is gray clay .— W. F.B.— No.l Is a 
variety of kaolin. No. 2 did not come to hand. No. 3 
is crystallized carbonate of lime or calclte— G. M. R. 
—No. 1 Is greenstone. No. 2 is Iron pyrites and galena. 
No. 3 contalnsblende or sulphuret of zinc. No. 4 is de- 
composed talcold schist. No. S Is carbonate of Um^ 
and Iron. The last. If In 'sufficient quantity, might 
be used In Iron manufacture. 

E. F. T asks : How can I print on gelatin? 
—J. E. B. asks: What is the best stain for staining pop- 
larclgar boxes?— H. M. O. asks: How can I smoke 
buttons ?— S. V. asks : What will remove wall paper that 
has been put on with gum arable dissolved In vinegar 
and copal varnish, without staining the paper? 



COMMUNICATIONS BECEITED. 

The Editor of the Scientific American 
icknowledgea, with much pleasure, the re- 
ceipt of original papera and contributiom 
upon the following aubjecta : 

On Eremacausis and Cremation. By H. H. 

On a Curious Freak of Nature. By C.H.M. 

On a Californian Chute. By J. J. G. 

On the Sun's Attraction. By W. B. 

On Gravitation. By H. B. W. 

llso enquiries and answers from the follow- 
ing: 

H. B. B. L. V.-J. F.-G. B. S. 

Correspondents In different parts of the country ask : 
Who sells the best drawing Instruments? Where can 
boys* chemical apparatus be obtained? Who makeh 
card railway tickets, as used In Europe ? Makers of Ihc 
above articles will probab'y "promote their interests by 
idvertlstng. In reply, in the lioixirTZFio Aksbioak. 

Correspondents whose Inquiries fall to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address ol the writer should always be given. 

Seteral correspondents request us to publish rep lief 
to their enquiries about the patentability of their Id 
mentions, etc. Such enquiries will only be answered b} 
letter.andthe parties should give their addresses. 

Correspondents who write to ask the address of certali 
manufacturers, or where speclfled articles are to be had 
ilso those having goods for sale, or who want to flno 
partners, should send with their communications at 
amount sufficient to cover the cost of publication undei 
the head of " Boslness and Personal." which is speclall} 
levoted to such enquiries. 
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Alarm, automatic fire, Lehuls «e at 150,660 

Alarm box, teleftrapblc, Beamer et al 150,5iS 

Alarm, burglar, E. C. Barton lso,:ie8 

&larm, till, F. C. andE. O. Frlnk 150,Sf>8 

Auger, earth, B. B. Palmer 150.601 

Axle grease, package for, J. G. Bucks 150,472 

Baby walker, Clonen & Moll 150,3118 

Barrels, follower for brine, G. £. Webber 150,499 

Basket, 8. F.Maynard 160,424 

Bedstead, sofa, £. £ Dett£ 150,404 

Belt and pulley gearing, S. Dunfee 150,655 

Binder, temporary, B. A.Behn 150,391 

Binder, temporary, E. W. BnlUnger 150,930 

Blasting powder, O. M. Mowbray 150,428 

Boat- detaching hook, F. E. Harmon 150,415 

Boat traction wheel. H. Stevenson 190,441 

Boiler and trough, feed, H. H. Smith 150,49|, 

Bolts, machine for making, O. C. Burdlct 150,52i 

Books, blBdlng.O. W.Emerson 150,409 

Boots, making box toes for, J. F. Severance 150,488 

Bottles, Jars, etc., packing for, O. Long 150,588 

Brake, machine, F. L. Sanderson 15U,6iO 

Bread machine, A. R. Steen 190,40 

Bread sllcer,E. Trump 150,635 

Bridge, Iron, O. H. Bogardus 150,515 

Bridle bit, A. J. Slaughter U0,488 

Broom protector, J. J. Coburn 190,330 

Brush,marklng,J. S. Bartlett 150,459 

Brush, scrubbing, 8. W. Russell 150,619 

Brushing for machinery, T. R. Almond 150,45b 

Button holecutter, J.a. Lambert, Jr 190.422 

Buttons, securing, E. 8. Wheeler ISO, 43 

Can coyer, W. L. Palmer 150,60.* 

Canopener,A.H and C. I Hall lutfi 8 

Can seaming machine, J. H. and G. H. Perkins. . 150,607 

Gar axle, G. W. Boward 150,574 

Car axle journal, J. P. Garton 190.561 

Car brake, C. G. Coombs 150,399 

Car brake, J. Herd 150,417 

Car brake, pneumatic and hydraulic, H.F. Enspp 150,534 

Car coupling, A. Crocker 150,939 

Car coupling, T. Ellison 150,40; 

Car coupling, E.N.Glfford 190,963 

Car coupling, I. B. Lewis iXfiSn 



Car coupling, J. E. Steyenaon 190,493 

Car coupling, A.N. Woodard 199,648 

Car coupling, M. Woods 190,453 

Car cou[>l<.ng,G. Worden 190.494 

Car, dumping, J. E. Bemls 190,460 

Car lamp, W. Westlake (r) 5,860 

Car lamp, railroad, W. H. Smith 180,491 

Car starter. J . H. QuackenbuBh 150,610 

Car trucks, safety device for, H. M. Barry 150,513 

Car wheel, W. Walters lf,0,4«7 

Carriage curtain knob, A. T. Rice 150,481 

Carriage Jump seat, J. A. Hanna 150,569 

Caustic alkali package, B. T. Babbitt 150,508 

Caustic alkalies, coating, B. T. Babbitt 150,509 

nhalr, bathing, Bancroft & Tucker . 150.510 

Chair bottom, J. Van Allen 150,637 

Chair sprlcg rocking frame, H. Scheuerle 150,496 

Checks, preventing alteration or ,L.B.G.Ehrhardt 150,548 

Chimney damper, etc., D. Curie 150,402 

Cigarettes, miking and bundling, A. Ewing 150,549 

Clothes pln,D. M. Smith 150,489 

Clothes wringer, E. Becker 150,514 

Clutcb, friction, A. M. Brown l.'»,e9S 

Clutch, friction, Sweett& Woodman 150,443 

Cooler, milk, J. M. Jackman 150,473 

Cork, machine for cutting, E. O.Schsrtau 150,486 

Coupling thimble, E. F.Brooks 150,517 

Cow stall, A. Lowe 150.589 

Culinary vessel, L. P. Bodkin 150.461 

Cultivator, O. Meeks 150,426 

Cultivator, cotton, W. H. Wash 150,448 

Cultivator, wheel, E. D. and O. B. Reynolds 150,616 

Currycomb. W. E.Laurence 150,989 

Cutlery, table, J. W. Gardner 150.560 

Dairies, cooling, J. Wilkinson 150.644 

Ditching machine, J. A. Clark 190,529 

Dredging bucket, T. Symonds 150,444 

Dredging bucket, J. B. Wood 150,647 

Drop light gaselier, C. Deavs 190 466 

Dyeing with Indigo, G. Molt 150,4?; 

Eaves troughs, bending, L. Mann 190,476 

Elevator.H. J. Reedy 150,612 

Engine, direct acting, J. Clarkson 150,397 

Engine cylinder back, D. B. Dennlson 1^0,540 

Engine valve bearing. W. Burrows 150,522 

Explosive compouDd. J. B.Dolde 150,543 

Extracts, making, B. McKenzle 150.597 

Eyeglass frame, A. Frlcke 150.597 

Fare box, J. J. White 150 500 

Fare register, W. Daniels 160.539 

Faucet, Emmonds & Welsh 150,467 

Feather renovator, O. W . Benney 150.592 

Fence, A. W. Olds 190,603 

Fence, flood, L. H. Broyles 150,519 

enter, G. J. Carpenter 150,525 

Fire arm, breecb-loadlng, J. C. Dane 150,588 

Fire brick, E. H. Rlchter 150,485 

Fireplace, D. Curie 150 403 

Flourand middlings purifier, C.E. Whltmore 150,664 

Flour bolt, E. V. Easley 150,547 

Flour stand and fonnialn basin, I. Chase 150,527 

Food for horses and cattle, H. Chapman 150,526 

Fuel, distribution of liquid, G.B. Perkins 190,606 

wuel, artificial, S. H Daddow 150,997 

Fuel from coal dust and slack, W. Brood l50,^93 

Furnace and door, W. A. Martin 150 592 

Farnace door. Woodward & Brown 150,6€5 

Furnace, hot air, L. Patric 150,603 

Furnace air distributing pipe. A. J. Crelgh 150.401 

Gas machine, carbureter, U.Hasklu 150,570 

Gas machine or carbureter, £. P. Wheeler 150,449 

Gas, mauuTaccureof, W. D. Ruck 150.618 

Gas regulator, J. Adams 190,502 

Grain drill, J. c. Baker 150,511 

Grate bar, rocking, ft. Ryder 150,4:5 

Barrow, F. Post i.'i0,662 

Harvester, D. F. Luse 150,590 

Harvester, bean, H. E. Morgan 130,599 

Barvester. corn, M. K. Lewis 150,661 

Hasp fastener, E. W. GUmore 150,564 

Head light, movable, E.G. Angle 150,45; 

Beater, feed water, H. S. Maxim 150,473 

Heel counters, etc.. forming or shaping, L. Cot€.. 150,400 

Horse detacher, Plllep & Illman 150,430 

Borse trough. Link & Maboney 150,423 

Horses and cattle, food for, H. Chapman 150,526 

Borseshoe,J. Kleman 190,983 

Bose nozzle, G. Wllfon 190,646 

Hose, tubular seamtess, E. M. Chaffee 150,481 

Ice creeper, W. Foehl 150,410 

(ce machine, S. B.Martin 150,477 

Indicator, station , L. V. Adama 150,455 

Ink. J. F.Loase '. 190,475 

Iron and steel, H. M. Baker 150,387 

iron and steel, C. M. T. Du Motay 190,546 

Iron, etc , casting, etc., W. W. and R. H.Hubbell 150,576 

Jack, lifting, C. D. Aylsworth 150,458 

Jack, lifting, N.Warren 150,488 

Journal box, adjustable, J. Robertson 150,4i!3 

Eettlescraper, 8. A. E.and J.Potter 130483 

Knitting machines. Wile) & White 190,451, 150,452 

Ladder, fireman's, P. P. Carncs 150,394 

Lamp car, W. Westlake (r) 5,S60 

Lamp chimney, O. A. Goold 150,565 

Lamp, railroad car, W. H. Bii. 150,491 

Lantern, decorative, H.HIrscioer^ 150,512 

Lantern, tubular kerosene, J. il. Stone 150,61:8 

Lathe, chucking and centering, C. H. Gatchell.. 150,469 

Leaching sprinkler, U. McRenzle 150,525 

Lead, refining, G. Faustmann 150,551 

Leather oil proof, C. H. Brigham 150.652 

Letter sheet and envelope, W. B. Bary 1^0 390 

Life preserver, A. Roos 150,617 

Lock, W. J. Schilling 150,437 

Mains, device for tapping, J. M. Hadesty 150,414 

Mechanical movement, R. M. Franklin 150,5ar> 

Medical compound, E. A. Vanderbeek 150.146 

Melodeon, A. Perrot 150,008 

Metal, machine for milllug,W. Hawkins 150,416 

Meter, liquid, H. F.Read 15n,611 

Mill, fulllog, J.H. Tralnor 150,663 

Mlll,smut, J. Hluzey (rl 5,861 

Millstone balance, J. Walsh 150,689 

Mortising machine, H. K. Forbls 150,<(:8 

Oil guard for shafting boxes, C.E. Holt 150,419 

Oils, still for refining, C. J. Cronin 150,46s 

OIl8,.treatlngpe'roleum, J. Reese. 150,614 

Ordnance, breech-loading, £. A. SutcUfle 150,142 

Paging machine, W. EI. Mann 150,591 

Paint, fireproof , L S.Gibson 150,562 

Paper clip and letter folder, W. B. Buy 150,389 

Paper, trimming wall, T. Chope 150,928 

Paper machine regulator, L. A. Duckett 150.545 

Papir, manufacture of, J. M. Allen 150.504 

Pen, fountain, J. W. Sblveley 150,624 

Pen, fountain, W. E Tinner 150,6.i3 

Photographic printing frame, Van Wagnareta^. 150,497 

Piano lock, etc., J. Webster 150,641 

Pine leaves, fiber from, C. Fulton 150,5i9 

Pipe cocks, regulating, E. P. Brooks 150 518 

Planter, corn, Williams ft Cohn 150,645 

Plow attachment, gang, K. B. McCall 150,125 



© 1 874 SCIENTIFIC AMERICAN, INC. 



364 



^rimtifw ^mmm. 



[June 6, 1874. 



Plow beam, J. G. Bat^erfleld 

Plows, land side ranDcr for, B. Wlard 

Post, newel. A-UBt Id & BenntDg 

Press, cotton, W.B. Hollowell 

Ptess, cotton and hay, L. Oauntt 

Printing press, J. T. Mayall 

Pulley, loose, W. H. Holden 

Pump, T.DowllDg 

PuriBer.mlddllDg', J. Affleck 

Pari Her, middlings, A. Hunter 

Purifier, middlings, H. Jones 

Railway fares, reelster for, D. £, Rugg 

Railway gate, J. Kelster 

Railways > Itch, pon able, O. M. Wright 

Railway ties, dressing, J. McAdams 

Keed testing apparatus, J. R. Perry 

Refrigerator, J. Ouertler 

Register, electro-magnetic hotel, L. Finger 

Register for railway fares, D. tH. Ragg 

Register, tallying, D. Warren.... 

Registering machine, Bonner & Davison 

Regulator, preRsnre, Dtnkel & Rochow 

Roller, flela,B.D. Tabor 

Roils, stopping the rotation of, Briggs 0t at 

Roofing tile, J. T. Weybrecht 

Sasb holder, B. Ames 

tiaw Jslnterand gage, R. E. Polndezter 

Saw mill, circular, J. N. Hall 

Saw mill dOfT, T. Craney 

Saw set, J. Smith 

Sawing machine, Franklin etal 

Sawing machine, gig, A. G. Schmidt 

Separator, grain, A. Hunter 

Sewing mtchlne, T. Crane 

Sewing machine, C. PagS 

Sewing machine, book. Thompson etat 

Sewing machine feed, Smyth etat 

Sewing machine needle threader, J. Dixie. 

Sewing machine shuttle, T. Crane 

Sewing machine tension wheel, P. Krens, Jr. (r) . 

SewlUK machine treadle, W. Haslup ^ 

Sblngle machine, S. B.Peugh 

Shirt bosom, J. Ramsey 

Shirt bosom support. A, W.Tboitias 

Shoe uppers, shaping, J. A. Tapley 

Silk floss, winding, J. E. Jenkins 

Sling for packages, G. 9. Stevens 

Slotting and planing tool, J. C. Chapman 

Solder compounds, W. A. Shaw 

Spark arrester, M. Zeck 

Stalk cutter, S. B. Miller 

Stamp, band, E. Spencer (r) 

Staple blank ribbons, foim1ng,Een1ston eta/. ... 

Stare Jo.ntlngroacblne, J. C. iVoodroansee 

Steel, welding and refining, C, Schtld 

Steel, conrertlng cast metal Into, J.C.Butterfleld 

Steel, etc., tempering, Slmonds ft Terson 

Stench trap, Enlftht & Galllemln 

Still forrefinlng oils, C. J. Crouln 

Stlirup, O. V. Flora 

Stove and heater, cook, W. G. Caw 

Stove, heating, S. D. Vose 

Stove, magazine, C. Truesdale 

Stump extiactor.M. Yochem 

Stumps, extracting, Buntley etat 

Suspender fastening, S. K. Ellis 

Table, folding, Cowles & Gill 

Table slide, extension, W. Valentin 

Tan vat, S. H. Hall 

Tannic extracts, evaporating, H. McEenzle 

Tanning, double, £. F. Dleterlchs 

Theaters, stage ship for, 3. H. Chapman ,. 

Tbermostat alarm,etc., J. H. Guest '. 

Tobacco hanger, S. H. Peckbam 

Toe calks, making, A. Reese 

Torpedo envelop -s, making, M. Chichester 

Tow cleaning machine, D. S. TIbbals 

Traek uftei, W. H. Penrose 

Tramway, wooden, J. R. Fell. 

Trap, mole, E. M ICeed 

Valve, safety, G. H. Crosby 

Valves, operating canal lock gate, W. Thomas. . . 

Vehicle axle, R. Gates 

Vehicle axie,W. Huntington 

Vehicle lubricating axle, J. S. Eggleston 

Vehicle wheel, H. B.Leckenby 

Vehicle wheels, felly plate for, P. Kramer 

Veneer cutting machine, J.N. Selb 

Ventilator, window, J. W. Browne 

Washing macblne, N.S. Andrews.! 

Washing machine, S. Gobo 

Wasblng machine. T Stumm 

Watchmaker's tool, G. S. Fales 

Waterproof composition, J. A. Turner 

Weather strip, E. B. Powell 

Whlffletree, E.C. Gordon 

Windmill, C.Rempe 

Windmill, E.S. Smith 

Window screen, M. A. King 

Wire, casting solder, E. M.Lang (r) 

Wire shutters, rolling, J. I Howard 

Wood, machine for .^ending, B. A. Ulgglns ....... 



, 150.524 
lS0,t50 
. 150,507 
150.573 
150,65« 
. 150,593 
. 150,418 
150,544 
150,508 
150,578 
150,582 
. 150,434 
150,474 
150,649 
. 150,594 
150,429 
150,413 
150.553 
150.434 
150,640 
150,462 
150,511 
150.629 
150,516 
150.642 
150,505 
150.431 
160,567 
150,531 
150,626 
150,558 
150,487 
150,577 
150.532 
150,479 
150.495 
150.492 
150,542 
150,533 

5,859 
150,571 
150,480 
150,483 
150,631 
150,630 
150,581 
150,627 
150,399 
159,623 
150,650 
150.598 
, 5,86S 
150,420 
150.501 
150,621 
150,523 
150,629 
150,659 
150.465 
150,551 
150,694 
159,638 
150,634 
150,651 
150,580 
150,408 
150,531 
150,496 
150,657 
150,596 
150,405 
150,396 
150.666 
150,604 
150,613 
150,414 
150,632 
150,605 
150,552 
150,432 
150,536 
150,445 
150,411 
150,579 
150,406 
150,586 
15J,42l 
150,622 
lS0,lt3 
150,506 
150,410 
150.491 
150,550 
150,636 
150,609 
150,412 
150,615 
150,489 
150,658 

5.862 
150,575 
150,471 



APPLICAi'iOiNIs FOB EXTENSION. 
Applications b&v ^ ..eendalyllled and are now pending 
for the extension of the folio wing Letters Patent. Hear. 
Ings upon the respective applications are appointed for 
ttie days hereinafter mentioned; 
29,50 J.— FiLi Blaxks.— N. C. Lewis. July 22. 
29,502.— PiANOFOBrB.—H. LIndeman. July 22. 
29,5IC.— Ibon C as.— R. Montgomery. July 22. 
29,5^3.— Photo Cameba.— A. Semmendlnger. July 22. 

EXTENSIONS GRANTED. 
2V39.— Sewing Macbinb.— G. B. Arnold. 
23,171.— PicTUBE Hanging Molding.— H. Hochstrasaer. 
28,175.— Bayonet Fboq.— W.Hoffman. 
28,131.— BuBNiSHiNG Boor Soles. —E. T. Ingalls. 
2S.18J.— Mold.— H. Kalght. 

28.189 — SuGAB Dbting Machine.— a. W. J. Mason. 
28,198 —Cultivatob Teeth.— D. B.Rogers. 

DISCLAIMERS. 
2J,139.— Sewing Machine.- O.B. Arnold. 
23,181.- Making Ceuent Pipe.- H. Knight. 

DESIGNS PATENTED. 

7,111.— Obnamental Vabe.— J. W.Flske,New York city. 
7.412.— Hooks.— M. D. Jones, Boston, Mass. 
7,413.— Shelf Bbaoket.— M. D. Jones, Boston, Mass. 
7,414 —Coffin Plate.- vr. Parkin, Taunton, Mass. 
7,415.— Range Fbont —J .R.Rose etal.,Pnlladelpbla,Fa. 
7,416.— MoNVHENTB.— J. Sharkey, Brooklyn. N. Y. 
7,417 ft 7,418.— Jewelby Babes.- S. Cottle, N. Y. city. 
7,419.— Saw Handle -W.MIllspaugh, Mlddletown, N.Y. 
7,120.— Coffin Plates.- T. £. Wood, Portsmouth, N.H. 

TRADE MARKS REGISTERED. 
1,76U.— LsatbsbRistobxb.— B.F.BacheftCo.,Brl•tol,Pa■ 
l,761.— fiATiNETe, XTO.— A. a. Dewey ft Co., Hartford, Vt. 



1,762.— SFicTtAOLES, ETC.- Fellows « oi., New York city. 
1.763.— Haks, XTO.- Gatbrle ft Co., Louisville, Ky. 
1,764.— FLOuB.—Hensley ft Co., Leavenworth, Kan. 
1,765.- Obanqe Bittbbb.— 1. 1. Hlte,Mellonvllle,Fla. 
1.766.— Pbiittino Pbebsbb.— B. F.RenIck ft Co„Canton,0 
1.767.— Whisky. -Sattler ft Co., Baltimore, Md. 
1,768.— MCBTABD.—C. L. Slckdey, New York city. 
1,769.— White Lead.- J. Alston ft Co., Chicago, 111. 
1,770.— Plows.— B. F. Avery ft Sons, Louisville, Ky. 
1,T71.— So tp. — J . Oakley ft Co ., New York city. 
1,772.— Bonnet BOABDS.—T. S. Scott, Philadelphia, Pa. 
1,773.- CuTLEEY.— F. WlebuBch, New York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat SIO 

On each Trade Mark S'^3 

On filing each application for a Patent (17 years). S13 

On Issuing each original Patent S'.tO 

On appeal to Examiners-ln-Cblef 810 

On appeal to Commissioner of Patents 830 

On application lor Reissue 830 

On application for Extension of Patent 850 

Ongrantlng the Extension 830 

On filing a Disclaimer 810 

On an application for Design (3H years) 810 

Onappllcatlon for Design (7 years) 813 

On application for Design (14 years) 830 



CANADIAir PATENTS. 

List of Patent b Gkanted in Canada. 
May 4 to May 11, 1874. 

S.S99.— 1'. P. BiniDgton/DuDftaB, Wentwortb county. 
Ont . ImproTementB on faj-mer's horse, power, called 
"BlUlDgton'sImprovedFatmer*!) Horse Power." May 
4,1874. 

3,400.— G. Bolton, Amprlor, Renfrew county, Ont. Im- 
provements en farm gates, called "Bolton's Improved 
Balance Gate Attachment." May 4, 1874. 

3,401.— A. Margrett and C. H. Moffatt, Orl)lla, Slmcoe 
county, Ont. Machine for operating the opening and 
securing of window saBbes, called "Margrett ft Mof- 
fatt's Sash Fastener." May 4. 1874. 

8,402.— H. H. d'Abrlgeon, Mon treal, P. Q.— Improvements 
on an apparatus for equilibrating millstones, called 
'•d'A brig eon's Adjastaole Millstone EquUlbrator.** 
May 4,1874. 

S,403.— W. Todd, Portland, Cumberland county. Me., 
U. S. Improvements on self-locking car couplings, 
called '*Todd's Car Coupling " May 4, 1874. 

8,404.- T. Carpeoter, Southampton, Hants county, Eng. 
Improvements on apparatus for supporting, lowering^ 
attaching and detaching ships' boats, called "Car* 
penter'B Boat Lowering Apparatus." May 4, 1874. 

8,405.- T. J. Whitehead, South Paris, Oxford county. 
Me., (J. S. Improvements on combined cooking stoves 
and hot air furnaces, called " Whltebeal's Combined 
Cooking Stove and Hot Air Furnace." May 4, 1874. 

8,406.— S. Taylor. Greenbush, and J. C. Towle, BauKor. 
Penobscot county. Me., U. S. Improvements on gages 
for edgers, called "Taylor's Improved Edger Gage." 
May 4, lb74. 

8,407.— O. ThowlecB, Guelph, Ont. Improvements on 
window sash fastenerB, called "Tbowless' Window 
Sash Fastener." May 4, 1874. 

3,406.- W. A. Hawthorn and £. E. Scott, Caraon City, 
Ormsby county, Ncv., U. S. Improvement on window 
fastenerB,called" Hawthorn & Scott's Window Fasten- 
er." May 4.1874. 

3,409.— A. Crumble, Brooklyn, Kings county, N. Y., U.S. 
Improvement on bakers'ovens,called"Crumble*a Im- 
proved Baker's Oven." May 4, 1874. 

8,ll0.— William Manson, San Francisco, San Francisco 
county ,Cal.,U. S. Improvements on atmospheric power 
hammers, called ''Manson's Atmospheric Power Ham- 
mer." May 4, 1S74. 

8,411.— D. W. Dake. Improvements on a machine and 
apparatus for working butter, called "Dake's Johnny 
Bull Batter Worker." Miiy7, 1874. 

3,112.- R. D. Ewing, Toronto, Yorkconnty, Ont. Improve- 
ments in furnaces, by which that class of coal known 
as slack can be more perfectly utilised as fuel, called 
"£ wing's Improved Furnace." May 7, 1874. 

3,413.- H.B. Morrison, LeRoy, Genesee county, N. Y.. 
U.S. Improvement on breastcollars for barnesa, called 

I ["MorrlBon's Improved Breast Collar." May 7* 1874. 

3,414.— O. B. Fuller, Newark, Essex county, N. J., U. S- 
Improvements In dough machines, called "Fuller's 
Sheeting Machine." May 9, 1874. 

8,415.— J. S. and J. G^. Armstrong, Ottawa, Carleton 
couiity, Ont.— Improvemenllo a spring seat for wagon 
&ud cars, called "J. S. & J. O. Armstrong's Wagon 
and Car Seat." May 11, 1874. 

3,416.— E. W. Colley, St. Mary's, Per.h county, Ont. 
Improvement in lamp burners, called "CoUey's Im- 
proved ChlmneylesB Burner." May 11, 1874. 

3,417.— T. S. Bayles, Hamilton, Wentworth county, Ont. 
Improvements In bone shoes, called " Bayles* Im- 
proved Horse Shoe." May 11, 1874. 

8,418.- I.Brown, Baltimore, Md., U. S. Improvement 
to the steam engine, useful in obtaining a greater 
speed ot' its workings, and useful Improvement as a 
steam engine circular saw mill for aawlng timber and 
other uses, called "Brown's Steam Engine Circular 
8aw Mill." May 11, 1874. 

8,419.- A. Myers, Salem, Marion county, Oregon, U. 8. 
Improvements In metallic cases for turbine wheels, 
called "Myers' Improvement In Metallic Cases for 
Turbine Wheels." May 11, 1874. 

3,420.— W. S. Hunter, Stanstead, Stanstead county, 
P. Q. Improvements on wooden soles for boots and 
shoes, called "Hunter's Improved Wooden Sole." 
May 11, 1874. 

S,42L— H. L. Gooch, Bast Machlas, Washington county. 
Me., U.S. Improvements on machines for sawing shin- 
gles, called " Gooch's Improved Shingle Machine." 
May 11, 1871. 

3,422.- C. H. Smith, Farlbault,Hlce county, Minn., U.S. 
Improvements on machines for sawing wood, called 
"Smith's Railroad Wood Sawing Machine." May n< 
1874. 

8,428.- M. C. Clark, Ingersoll, Oxford county, Ont. Im- 
ptovements In bed Bpringa, called "Clark's Improved 
Double Coll Bed Sprlnsr." May 11, 1874. 

8,424.- J. L. Gregory, St. Louis, St. Louis county, Miss., 
n. S., assignee of W. Redhefler, Kansas City, Jackson 
county, Mlss.,n.S. Improvement In egg beaters, called 
*Redbeffer's Improved Egg Beater." May 11, 1874. 
,425.— S. B. Scott, Montreal, P. Q. Improvement on 
variable speed motions, called "Scott's Improved Vari- 
able Speed Motion.'* May 11,1874. 

3,426.-F. W.Beckwlthand P.Kyle,Merrlckville,Oren- 
vlUe county, Ont. Improvements on washing ma* 
chines, called "The Dufferln Washing Machine." May 
11, 1874. 

3,437.— F. Dangerfleld, MerrlckvlUe, GrenvlUe county, 
Ont. Improvements on washing machines, called 
"Dangerfleld's Washing MacUne." May 11. 1874. 

3.428.— A. C»rleton and W.F. Nnfer, Whitehall.Miuke* 
gon county, Mich., U. S. Improvements In clotbes 



racks, called "Carleton A 2fufer'i Improved Clotbes 
Rack." May 11,1874. 

8,429.— A. Berry, Sbefferd Township, Shefford county, 
P. Q. Improvements on a machine for mllklngcows> 
called "Berry's Cow Milking Machine." May 11, 1874. 

8,480.- G. Westlngheuse, Jr., Pittsburgh, Allegheny coun- 
ty. Fa., U. S. Improvements on a machine for check- 
ing, retarding, and stopping railway locomotives, 
called "The Westlnghouse Driver Brake." May 11,1874. 



'^&vttti»m(UU. 



Back Pa«e ------- gl.O« a line. 

Inside Page - ------ 73 cents a line. 

Anffravinga may head advertu enunta at the aame rate per 
Une, bymeasttreinent,aathe letter preea. Advertiaemeraa 
muat be received at publication office aa early aa Friday 
morninff to appear in next iaaue . 



BOULT'S PATENT 

Reverse Motion, Pan eltog. 
Varlery Mouloiiig, and 
Dovetailing Machlne.cuts 
Panels ot any aeslgn or 
style of 
Moula In the 
solid wood, 
with neat- 
ness and dis- 
patch. 
Routes and 
rooveB lor 
^indowB — 
Stairs — CarB 
— B ridges, 
&c.,&c. 

Moulds fine 
bracket and 
general 
Scroll Work. 

It \w a flrstclass Shaperand Moulder. Dovetails all kinds 
of Drawer and Joint Work wUh thick or thlo stufi. War- 
ranted Simple, Durable and EtSclent. Send for circu- 
lar and sample of work. Manufactured only by B. C. 
MAGH'Y CO., Battle Creek, Mich. 




OVER 7,000 IN U8E, 

BLAKE'S STEAM PUMP 

Send for illustrated catalogue, 79 & 81 Liberty St., N.Y 



FISH TRAP— (Patented Aug. 5, 1873.) A 
Nibble as good as a Bite. No chance of Escape. 
Usedsameas a MshlngUne. Bights (or Sale. Si^nd for 
Circular. PAV0NARIU8 & MICHTLE, 

1108 Ridge Arenne, Philadelphia, Pa. 



Boys 

are >7ild 
oTcr i- 




GORHAM'S SILVER 

MAUICEli, fur Linen. Cards, Eincl- 
uped, SiC. Seut all cujiipii^te with case 

typo for $L03|' 
It is beauti-f 
fully cbaaedl 
and heavil} I 
silver plated. f 

Gorham ftCo.J 
14.1 Washing-I 
':f»n S^. T^nst'iii 




L. & J. W. FEUCHTWANGEB, 

DRUGS, CHEMICALS, OILS, &c. 

180 FULTON ST., NEW VORK. 

Two Doors above Churcti Street. 
(Removed from 55 Cedar St.) P. 0. Box 3616. 

OlaoH and Steel M»nn[acturers', Nickel FUterK', pot- 
ters', Enamelers'aDd Soap Makers* Materlala, Manufac- 
turers of Slllcftte of Soda, Soluble or Water Glass, Hy- 
drofluoric Acid, Chemicals, Me.talllc Oxides, Nlcsel 
Sftlts HUd ADoaes. Publish ers of Treatise on Geron, on 
Soluble or Water Glass, and on Fermented Liquors and 
Mckel. » 



w 



EEK'S DOINGS IN WALL STREET. 
EsplalDHStock operations on small cap' 
l£. Cupy sent free. Tuhbbidgs& iJo.JiWt 



out risk. Cupy 



Uo.,2wall8t.N.r. 



m^\rm l?!)'!?!? I A Beaatlful CHROMO, ba< 
nJCill A fXtifiCi. crPAPSB.CataloKneof NOT- 
elites. Books. Games, etR. Fbbx for address of SCountry 
School Teachers. Address CLIPPER, Elsie, Mich. 



T HAVE FACILITIES for Manufacturing 

CAST, WROUOHT IRON, WOOD AND MACHINE 
WORp, WITH YARD AND STORAOE ROOM. 

Would like to write with parties having snch work 
to do. Address 

F. W. PUIJ8I.EY, 

Fonithkeepale, N. Y. 



SCROLL SAWS, 

THE CHEAPEST AND BEST IN USE. 



BlCKrORD'S PATENT 

Anti Friction 
scroll saw. 

LEWIS, FAQ 1 N, AGENT, CIMTI.O. 



Send for circulars. 

Lafayette, Ind., June 16,1873. 
■Mr. Tewls Fagin— Dear Sir; I am UBing one of your 
Scroll Saws, and we like It very much ; we think we can 
beat any of their hlgb priced saws for true nnd smooth 
work. Please send me one Doz. 14 Inch Saws, mostly 
narrow.the widest not over Hluch.andallof them thick. 
Send by Express C.O.D. immediately and oblige v'^nrs, 

JOHN ALLEN. 




The American Turbine Water 
Wheel, 

Becently Improved and sabmltted to 
thoroaffn gclentlflc tests by James 
Emerson, Bbowlng the followlofl: use* 
fnl effect of the power of the water 
utilized, being the highest results ey* 
er known. 

Percentage of Part G^te : }<, 50.06 ; 
K. 69.64; K. 78.78; !K>S3.&8: H,«iM. 

Per cent, of Whole Gate : 63.14. 

A fall report may be obtained of 
8T0UT, MILLS * TEMPLS, Day- 
ton. Ohio. 



FOR LEGAL ADVICE CONCERNING 
Infringements and PatentB, consult K. B. McMAS- 
TER, CounBellor at Law, 23 Park Row, New York. Coun- 
seller and Advocate In Patent Cases. 



PIPE FELTING. 

CHEAPEST, most DURABLE and eflectl'e covering 
known. Rncased In Oalvanlied Iron, ready for Imme- 
diate application. No skilled labor reonlred. Can be 
removed and used a Rain. Send for Circular. 

VEGETABLE FELTING COMPANY, 

7S Beekman St., New Tork. 



Todd & BalTerty Machine Co. 

MANUFACTURERS OF 
The oeleorated Greene Variable Cnt-OS Knirlne ; Lowe's 
E'atent Tubular and Fine Boilers : Plain Slide Valve Bta- 
tleaarj, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, BhattlDg, Ac, ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Mannfactnrlng Co,'s Machln. 
Ista* Tools; for Jndson's Govemon and Stop-Valves: 
Stnrtevant Blowers; and Differential Pulley-Blocks 
WABEROOMS, 10 BABCLAT ST., NEW YORK. 
WOR8.S PATKBSON NF.W -TRRSIfV 



B 



UEBK'B WATCHMAN'S TMB DE 

TECTOB,— Important for al, large Oorporatloni 

and Mannfactnrlug (wncema— capaole of oontroUtaig 
with the utmost accoracr the motion of a watchman oi 
patrolman, as the same reaohei dlSBrent itatlona ot hu 
b«*t. Bend for a Circular. JJE.BUEBK, 

F. O. Bos \fin BoitonLllau. 
R. B^TblB OetMtor li ixiTered ^ two U. B. Patents 
Pkrties tulng or nlllng these Instruments wtttaont an 
tkerltr from me wtH be dealt with aneordlng to law. 



And Our 

NEIGHBORS" 

is the latest and laciest work by 

Harriet Beecher Stowe, 

Author of " Uncle Tom'b Cabin," " The 
Minister's Wooing," "My Wife and I," 
and other powerful stories, each the literary 
sensation of its period ; and this story prom- 
ises a like genuine and wholesome sensation. 
It bears directly on social topics of interest, 
embracing the romance of youthful compan- 
ionships, the brightness of happy home-life, 
the spicy complications of neighborhood asso- 
ciations, and such follies and profound do- 
mestic miseries as have led to the wide spread 
Temperance movement of the day, 

Mrs. Stowe is now in the prime of that 
genius which wrote " Uncle Tom," ripened by 
years of study and observation. Her novels 
are immensely popular, " Unde Tom's CabirC' 
alone out-selling by hundreds of thousands 
any edition of any original work ever pub- 
lished — saw tlte Bible. Her book two years 
ago, " My Wife and I," outsold every contem- 
porary. Such a pure and ennobling story as 
" We atid Our NeigJibors" should be read in 
every home. This attractive serial is just 
beginning exclusively in the 

Weekly Family Newspaper, 

Tliii GMstian Union, 

Senry Ward Beecher^ 

EDITOR. 

In religious matters this paper is Evan- 
gelical and Unsectarian ; in political afEairs, 
independent and outspoken. It contains the 
best articles, and both short and serial sto- 
ries, from the foremost writers; it aims to 
maintain the highest standard in Religion, 
Literature, Poetry, Art, Music, Science, News, 
Politics, Household and Family Affairs, with 
Stories, Rhymes, Puzzles for the Children, 
etc, Nothing is spared to make it a complete 
Newspaper far the Family, pure, attractive, 
wideawake, up with the times, and inspired 
with essential Christianity — a journal inte- 
resting to every one in the household, young 
or old. It is 

A MABVEL OF CHEAPITESS. 

It^" For less than one cent a day, it gives 
every week reading matter enough to fill an 
ordinary $1.2o book of over 800 puges ; and in 
a year 52 such volumes, t. e., sixty-jive dollars' 
worth of matter ! To each is thus annually 

PRESENTED 

A COMPLETE LIBBAB7. 

The paper's form, 24 pages, large 4to., pas- 
ted and trimmed, commends it to all who are 
tiled of the old-fashioned " blanket sheets." 

The weU earned popularity of this paper is 
now such that of its class it has the 

Larpst Circulation in tie Worll 

and has readers by hundreds of thousands. 

An Illustrated Number, 

containing the opening chapters of Mrs. 
Stowe's admirable story, will be 

SENT FREE 

to every new and renewing Subscriber. 

If you are not already a Subscriber, send 
at once and secure it under the now offered 

Liberal Terms. 

Ttae paper may be bad either with or without the 
attractlTe premlams ofiered : viz., the 

CHRISTIAN UNION, 

One Year^ only $3.00. 

Or, with nremlnm ioair French Oleographs, 
"Our Bovt," (slz% llzlSSt laches each.) 
charming In design and ezr-cutlon, mount- d, 
stzed.varnlshed, ready for framing, Del vered 
Fret. 93.90 

Or, "vlth large premmm French Oil Chromo, 
' ThA Lord U Risen," a beautiful Cross and 



Flower-piece, which sells in art stores for 
15 00, (size, IIX z 16X iDcties,) mounted, 
si7.ed, varnished, read; lor framing, i>£Jlperea 
Free 



3.90 



Sp^ciifKN Corns sent free by mall on receipt of ten 
cents. ^^Money must be sentby Postal Money Or- 



der, Cbeck, Draft, or Ueglstered Letter. 
at the tender') riak. Address 



Othtrwite U is 



J. B. FOBD & CO., Fnblislierg, 

27 Park Place, New fork. 



Good Agents Wanted. 

The Immense circalatton or the Christian Union has 
been ballt np by activecanvaaaera. No <wber publication 
compares with It for quick aod profltabi- retnrDS. The 
public eagerness for Mrs. Stowe's new story, the popu- 
larity of tne paper, the friendly support ot thonsanoR of 
old subscribers, the artlsf^ic premiums for immediate 
dallvery, iigbt outot and complpte * InstructloDs" to be- 
Kinneis, assure rnpeacpd success to agent?, and oiler 
acilve. iutelllgeot persons unusual chaDces to make 
money. All who wact a safe, Independent business, 
write at once for terms, or send t^forchromoourflt to 
J. B. FOED ft CO. .New Tork,Boston, Chicago, ClnclB. 
natl,or8an Francisco. 



© 1874 SCIENTIFIC AMERICAN, INC. 



June 6, 1874.] 



S^tmiifu ^mmm. 
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BAIRD'S 




FOR PRACTICAL MEN. 



My new, rrvised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 paees 8vo.-wllI be 
sent, frer ot postage, to any one who wll] favor me with 
his address. 

HENRY CAREY BAIRD, 

INDUSTKIAL PUBLISHER, 
4U6 WALNUT STKKET. Pbtladelphla. 



1"^HE CHAMPION SILVER-STEEL 
. SPRIN'G MATrRESa, now greaily Improvpd, has 
beeo before the public for Heveral years, and continues 
to occupy ite UDrlvahed noeitlon la the trade, as the 
BEST BLU ever produciMl. It prespnts the rich and 
elegi nt appearance of ellvttr, ana is the softest, easiest, 
ctieupetut, and most durable Spring Bed In market. 
Wholly cotnpospd of te.nacl lus tempered steel springs, 
BO united that ihn pressure la equally dlatrlbu'ed Ea- 
sily lilted, turned, or rolled up. Both sides alike. No 
frame, no wooden 6lii's,no tow stuffing, no straps. May 
be us-d or floor without bedstead. No under bed re- 
quired Needs only half the t btcknesscf hair mattress. 
5lore springs for your money lu this bpd than la any 
other Unequalled for hotels. Any sizes maae to or- 
der. SfiDri for pictorial circular. Rt-tall price of double 
bed, 813. Shipped by single bed or quantity, to all parts 
of the world Liberal discount to the trade. Soldby 
leading dealers in all parts of tt]e country. Refer to 
Phelp3. Doremus & corbett, J. T. Allen & Co., New 
York, Gould & Co., Pnlladelphia, Pa., Glloert & Sons, 
Norwlc n. Conn, Mowdltch & Co., New Hiven, Cfmn., and 
many othprs. CHAMPION SPRINCi MATTRESS CO., 
Makers, 24tJ Canal St., near Broadway. New York. 




WEAVEK'H 

COMBINED CIRCULAR <t 
SCROLL SAWING, BOR- 
ING , FLAN IN G.ANDS VR- 
FACE MOULDING MA- 
CHINES. 
They can De driven by hand, 
when other motire power Is 
nui available. Hundreds are 
bel Dg operated so. Manufac- 
tured »r the "GREFNWICB 
MACHINE WORKS." Green- 
wich, Washington Co.,N. Y. 



IJOOKWAliTER ENGI NE.« 

The lowest-priced good Engine ever 
coiisrrucied; Boiler and Knglnemade 
ot the best Charcoal Iron, Compact, 
bubatantla), economical, and easllv 
manager*; Boiler, Governor, Pump, 
i>nd all Trlmmlnirs complete for run- 
ning at low price of (boxing ex- 
cepted) : 

■J Horse Power . . . $250 00 

4t " " . . . . 300 00 

ZW Delivered on Cars at Shops. 

JANES & FOGS, 

109 Liberty Sthrk". Vti^w Yovk 

'Tii.lM BOlLEliS forsale ciiea]) — iii,iio,oo 
) 40 H.P. S. C. HILLS, 51 Courtlandt St ., New Jork. 




PATENTS 



The publishers of the Bcizntifio Ahxbioan have 
acted assoUcltors of patents Id the United States and 
foreign countries for more than a quarter of a cen- 
tury. More than fifty thooband Inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
ScisifTiFic AuEBiCAK, which frequently attracts par- 
chasers for the patent. 
Inveutlonsexamlned, and advice as to patentability free 
Patents obtained In the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Spectal examinations as to the patentability of Inven* 
tlons made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, 15. 

Trade Marks.— The necessary papers for securlnf 
protection to manufacturers and merchan s In this 
country and abroad are prepared at this office . 

Design Patents, for protecting artists and designers 
of any new ornamental work, are tiftlckly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited In all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents,— Canada Is one of the best countries 
for patents. The cost depends upon the length of time 
for which a patent U desired. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of Information pertaining to patents, at home or 
abroad cheerfully given, 

Send for pamphlet, llOpages, containing laws and f 
directions for obtaining patents. Address 
RiUNN ^ CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

Bbanob Offioi— Corner F and 7tli Street*, 
"^aihlugton. D. C. 



C HINGLE AND BARBEL MACHINERY.— 
i3 Improved Law's Patent SWagle and Headtag Ma- 
3ilne, simplest and best In use. AJso, Shingle Heading 
and SUve Jointers, SUve Eanallzen, Beading Planers, 
Turners, *c. Address TRKVOB & Co. liOckport. N. Y. 



■pOBTABLE STEAM ENGINES, COMBIN- 



X^ iQff the mazlmnm of efficiency, dirablllty and econ- 
omv, with the minimum of weight and price. Thej are 
wloeiy and favorably known, more than l,000bein^ln 



tf^n//%/% Yearly to Agents. 64 new articles and 
\9Ct^\j\j the best Family Paper in America, with 
two $5 Chromos. Family Journal, 300 Br'way, N. Y. 

(hi on ^^ACII WEEK to actlv* AGENTS. Some- 
mini '^'"°" "''"' """^ reliable. Write at once. 
V{;lUi; COWGILL & CO., Kalamazoo, Michigan 

Last Chance 

roR 

All EASY FORTIE ! 



Fifth and Last Gift Concert 

IS' AID OF THE 

PflWic Lil)rarf_of KeDtucky. 

JULY sTst, 18 74. 

lilST OF GIFTS. 

One Grand Cash Uift 8230,000 

One Grand Cash Gift 100,000 

One Grand Cash Gift 7S,000 

One <ir.ind Cash Gift 30,000 

One Grnnd Cash Gitt 23,000 

3 Cash Gifts, $20,000 each,.. 100,000 

10 Cash Gilts, 1 4.000 each ... 140,000 

13 Cash Gifts, 10,000 each ... 130,000 

20 Cash Gilts, 3,000 each ... 100,000 

23 Cash Gifts, 4,000 each... 100,000 

30 (.'ash Gilts. 3,000 each.... 90,000 

30 Cash Gifts, 2,000 each .. 100,000 

lOO Cash Gifts, 1,000 each. .. 100,000 

210 Cash Gifts, 300each... 120.000 

300 Cash Gilts, lOO each .. 30,000 

19,0OO Cash Gifts, 30 each. ...930.000 

GrandToial,2O,O0O Girts,all cash,27300,000 

PRICE OF TICKETS. 

WboJe Ticket* $50 00 

Halves 25 oo 

Tentbs, or eacb Coupon 5 oo 

11 Wtaole Tickets for . 50 000 

22 1-2 Tickets for ... . 1,000 00 
For Tickets or Id formation, 
Address 
TIIO. E. BRAiniiETTE, 

Agent and nanaeer. 
Public Lihraiy ButldlDi?, Louisville Ey. 

SANEitUFT SALE OF STEAK ENGINES. 

1 -18 In. 07 36 iQ. PUln SUds Valve Eaglne. 

1-12 '• •' 2l " 

1-10 " ■' 20 •' 

1-16 ' " 32 " Rider Cut off Enitlne. 

1-13 •' " 36 " ■' " ■< 

1-12 " " 21 ■' 

6-4" " 6 '• T»le Vertical " 

6- 6 •' "8 •' " " 

6-10 •' " 12 " " " 

1-1! " " 14 " 

&180 4 -5 ft. Planen. 

2—8 ■' RngliieLatMet. 

4-6'' Drill 
TlieabTVeare all neWjSiid will be soldebeSBfsr saili. 
H B BIUELOW. AB.<l>mee.New Htfw.Cono. 

Thp Tnll fir^fo I l*rize Picture Bdniirefcl Au 
J.UC lUlI-VJtlliC . Inijenlousgem! 50 objects to 
tud! ▲daross, wita stamp, E C. ABBES', Uiifftla.K.T. 



DB«. All warranted utlsfactory or no sale. DescrlpUTe 
clrcnlan lent on application. Address 

THE J. (!. HOADLBT GO. lAWranca.Msn. 



IRON BRIDGES— Clabkk, Rebvbb & Co., 
PHCKNIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Strei-t, Pblladelphla, Pa. 

Specialties— Accurate Workmanship— Phcenlz colamns 
— use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 




The fact that this ihaftnig has IS per cent greater 
itrengtb, a finer finish, and Is truer to gage.than any other 
'D use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Cslsbba'tsd Col- 
LiKs Pat. CooPLiNe, and furnish Polleys, Banffers.etc., 
of th« most approved styles. Price lists mailed on appU- 
Utlon to JONES * LAtrOHLINB, 

Tit street, 24 and Sd aTesnes, Plttsbnreh, Ps. 
lao 8. Canal •t.,GKlca(0. 

nffttocKB of tbis Shafting In store and for sals hi 
f DLLBR. DANA ft FITZ. Boston, Mass. 

OBO. PLACE * CO.. lai Chambers itreet, R. Y, 

FIEBCB * WHALins. Milwaukee. Wis. 



OTIS' 



SAFETY HOISTING 



Machinery. 



KO. 348 BROAD 



OTIS. BRjQl 

"WAV NEW 



^. ac CO., 

YORK. 



GLASS IVTOULDS for Fruit Jars, Lamps, 
" Bottles, iVl Ink Stand8,etc.. made by H.BROOKE, 
15 years Cob. Whitk akd CbntkbSts., N.Y. For any 
thlnj? new In glass you will require a mould (o die) . 

B^ PABTIOtJLAK ATTKNTTOlf paid tO MOULDS for 

INVENTORS. Send model or drawing; Inclose stamp. 




BLAKE'S PATENT 

Stone and Ore Breaker 

CruBbee all hard a^^rlttle substances to 
any required 8t2«s Alfo.anv kind of 
Stone for Roads and for Cokobets, &c. 
' Address BLAKE CRUSHER CO.. 

New Haven, Conn. 



NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Affents, with large 
coDDecttoDs at home and abroad, will open a gronnd- 
Qoor Warehouse, having windows frontluK Queen Vlc- 
rorlK Street and Cannon Street, City, London, England. 
The firm Is prepared toacceotthe agency for special 
machinery, tools, etc.. andto exhibit a choice telectlOD 
of these and of worklngmodels. Advertlzers' travelers 
canvass Great Britain and the whole of Europe. For 
terms, apply to W. P., Box 773 New York City. 



PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No I Soft White Lime or Cement 
with use of water. C.D.PAOE,Patentee.RocheEter,N.Y 



MACHZNERT. 

WOOD AND IRON WORKING. 

Bpecialtles from new and improved patterns. 
Planing and Matching Macblaes. Rotarv Bed, Panel 
Buzz and Daniels Planers. Saw Benches, Band Saws. 
BUSS ft BR&DLEY. 59 Sudbury St.. Boston. Mass. 



GREAT BARGAIN. 

The property of the Tale Iron Works, consisting of 
one machine Bhep olxlSO ft.. Baiement, two floors and 
attic, with new engine and holler, Sharang, Tools, etc. 
all In rannlnr order, soltahle for mannfactnrlng Bn- 
rlnCB . Tools, 4c. Also one Found ry Building BSH't.xlSO 
ft ,wlth two Cupolas, crane, flasks, scales, and every- 
thlnr complete for dolor a large iron foundry bnslness. 
The bnlld'ngs are Brick situated on the corners of Chanel 
St , tht business Street of the city. The buildings will 
be sold BOarate or together, with or without the ma- 
chinery Also, large assortment of engines and tools 
ready for delivery. All things considered, this Is a 
chance of a lifetime for a most profltable Inyestment. 

New Haven, Conn. H. B. BIQELOW, Assignee. 



R. BALL & CO., 




WOOD WORKING MACHINERT. 

For Planing Mills, Car Shops, Sash, Blind and Door Ma 
kers, &c., Ac Send for Illustrated Catalogae and price 
list. Factory, at Worcester, Mass. Salesroom, at 121 
Chambers A 103 Reade Sta.,New York. 



VTANUFACTURERS and CapitalistB will 
iT_L And It to thelrlnterest to Investigate a new Inven- 
tion of permanent and Increasing value, an article 
nfeded in every family. Address H. G. , care J. H 
GATES, Cleveland, O. 



Machinery, 

Wood and Ir«n Working of every kind. Lemther and 
Rubber Belting, Emery wueeli. Babbitt MeUl, *e. 

Sturtevant Blowers. 

Of ererr iim ana description constantly on aand. 

Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 

on hand In large quantities, funnshed In any lengths up 

to 24 ft. Also, Fat. CoHplIng and aaiK>lllng adjustable 

Hangers, pulleys, etc. ono ROB PLACE AGO., 

m Chambers Street. & lOSReade Street, New York. 



P. BLAISDELL & CO., 

Worcester, Maas,, 

Manufacturers of the Blalsdell Patent Upright Drllli 
and other ^Bt-clasf MachtrietQ' Tool". 



Niagara Steam Pump, 

CHAS. B. HABDICE, 

28 Adams St., Brooklyn, N. T. 



AND SAW MILL— SELF-FEEDING.— 

1 man do work of S men guaranteed. Silt S-lnch 

timber with ease . Send for Circular, 

L. B. COXE & CO., 191 Water St., N. T 



H 




Buy the " (hreenfteld" Planes, 
the '^DtanumOf' Irons, the ".Bam- 
meruX" Plow Bits, the Patent 
** Centave" Ox Bhoei. The bat 
ind cheaptat. Address, for Cata- 
logne. GKISNFIELD TOOL 
CO., GreenSeld, Mast. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HUBBARD & ALLER, Brooklyn, N.T. 






WOOD-WORKING MACHINERY GEN- 
erally. Speclaltlei, Woodwortb Planersand Bloo 
ardflon'i Patent Improvea Tenon Machluas. 
Central, corner Union st^ WorceBter.MAM. 

WITHEBBTRU6G A RICHARDSON. 



FOR SALE— Four Engine Lathes. 36 inches 
swing, geared In face plate— one, 17H feet between 
centers, wit h cross feed and gearing forscrew cutting, 
made ^ys Wood, Light & Co., Worcester, Mass.— three, 19 
feet between centers, made by Hewes ft Phillips, New- 
ark, N. J. Coanter shafts and steady rests complete 
with all the lathes. Osed about eight months taming 
steel tubes of Illinois and St. Louis Bridge, and In first 
class condition. Weight about 7,000 lbs. each. 

Also, the superior Testing Machine of the Illinois 
and St. Louis Bridge Co. : a very accurate and reliable 
machine, adapted to all forms of tests, and of lOO tuns 
capacity. All sold lor want of further use. Apply to 
JOHN A. NICHOLS. Keystone Bridge Company, Pitts- 
burgh, Pa. 



S'lllNf^TTi DllilS r^/nc'.?s?.'i«rifsi 

O 1 Mli\ yJkiJ complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from SS to (20 a day. Send for catalogue and 
samples to 8.M.SFENCER.inBanoTer St..Boston Maes. 



WOALEN TURBINE. No risks to purchaser. 
Pamphlet sent free. Sxth Wh^lxs. Ballston Spa, N. Y. 



Mlllii^ Machines. 

OI all styles and sizes, from 60U to 10,000 lbs. Universal, 
Plain, Ind(>x. Gear and Cam Cutting. Mill Grinders. 
Hills made to order. Index Plates drilled. BRAINARD 
MILLING MACHINE CO., 131 Milk St., Boston. Works 
at HydePark.Masl. 



$72 



EACH WEEK.. Agents wanted : particular 
free. J. WORTH & CO. St. Louis, Mo 



IRON 

Bf^MS & G/RDERS 



THE Union Iron Mills, PitUburglf, Pa. 
The atteDtlou of Engineers and Arcbltecta Is called 
t.0 oar Improved Wronght-lron Beams and Girders (pat 
snted). In which the compound welds between the nem 
and flanges, which have proved so objectionable In tbr 
old mode of manufacturing, are entirely avoided, we are 

&repared to furnish all sizes at terms asfavorableas can 
QODtalnedelse where. For descriptive lithograph addresE 
Cameole. Elomaaft Co, Union Iron Mills. PTttsDurgh.Pa. 



Small Tools of all kinds; also GEAB WHEELS, parte 
of MODKLS. and materlala of all kinds. Casting? of 
Small Lathes, Enfrlnes. SUdr Rests. &c. Catalogues free. 
QOODNOW ft WIGHTMAN.28 Comhlll, Boston, Mass. 



N 



EW & IMPROVED PATTERNS.— MA- 
CHINISTS' TOOLS— all slies— at low prices. 
K. OUULD, »;toIlSN.J. R. R. Ave.. Newark. N.J. 



T) OYD & CHASE, N.Y. City, the largest fac- 
Ij toryln the world forpreparlngArkansas a Washita 
on Stone for Mechanical purposes. Send for Circular 



5An/i AGENTti WANTED. Samples sent free 
5 VW ijy mall . two new articles, saleable as flour. 
Address N. H. WHITE, Newark, N. J. 



ADVERTISERS! Send twenty-flve cents to GEO. P 
ROWELL & CO., 4' Park Row, New fork, for their 
Pamphlet OS one Aundred pa]7««, containing lists of 3,000 
news paper s, and estimates showing cost of a dvertising. 

MAQNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
k CO., 3>>S Broadway, New Tork. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 



PATENT 



Planing and Matching 

and Melding Machines, Gray * Weod's Planers, Self-olllnf 

■^w Arbors, and other wned working machinery. 

. . — 9lf;'berty8t.,N. Y.: 



8. A. WOODS MACHINE CO 
Send for Circulars, etc 



1 67 Sudbury St., Boston. 



E. M. MATO'S PAT. BOLT CUTTEE. 

IT'Send for Illustrated Circular, Cincinnati, Ohio. 



niCHABPSON, MESLAM A CO. 

£\i Manufacturers of the latest Improred Patent Dan- 
eirand Woodworth Planing Machines, Matching, Sasl 
tnd melding. Tenoning, Mortising, Boring, Shaping, Ver 
tical, and Circular Ke-aawlng Machines, Saw Mills, Saw 
Arbors, Scroll SawSiRallway, Cut-olT, and Rip-saw Ma 
chines. Spoke and wood Turning Lathes, and varloui 
other kinds of Wood-working Machinery. Cataloguer 
and prloe lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse 107 Liberty st. New York. 17 



Andrew's Patents. 

M»lBele«B. FrlotloM Grooved* or Geared Holal- 

ers, snlted to every w^aHC. 
Safety f^tore Elevators. Frevent Accident, II 

Rope, Belt, and Engine break. 
Smeke-Bnrnfnff Safety Botlera. 
Oscillating Engines, Doable and SInffle, 1-ti 

lOO-Horse power. 
Centrlfiiffal PumpB, 100 to 100.900 Oallona 

per nflante. Best Pumps In tbe World, past 

jnud, Sand, Grayel, Coal, Grain, etc., witfa- 

oat injury. 
AM Ijijght, Simple, Durable* and Economical. 
Send for ClrcularH. 

WM. B. ANBKK-WS ft BRO., 

414 "Water Street. New Tori-. 



THE PRATT & WHITNEY CO., Hartford, 
Conn. , are prepared to furnlsb, from tbelrfac'ory 
direct, or through their agf-Dclee nt 25 Park Place. New 
York, 186 W. 2f St.. Cincinnati O., and 253 So. Ciinal 
St..ChlcaffO, 11)., Iron WorklUK Niachlnery for machine 
andrallway Fihops, sewing machine sLd htun factories, 
and for special purposes, Includlngdrop and tilp ham- 
mers, blacksmith shears and Iron shop cranes of thor- 
ough construction, with full equipiLeiit of the best 
modern atta<-hmcnts. Enquiries for description and 
prices are solicited. 

E^ JTIST~PIJBLISHED.Tgl 

Riddell*8 mecbanle'H Grometry. For the use 

of Workmen in Wood, stooe, and Metals Illustrated 
bj fifty large plates, Includ log several exp anatorycard- 
boardmodels thut can be reaull? puf together, showing 
the prlnclplrs of const'UcMon In a new and nuvcl man- 
ner. Bv Robert Riddell, author of "H'nd RalUcg Sim- 
plified,'^ "The Carpenter and Joiner," etc. 1 volume, 
quarto, cloth. Price $5. 

^^ For sale by booksellers generally, or sent upon 
receipt of the price. 

CLAXTON, REMSEN db HAFFELFINGER 
Publishers, PniLADKLPurA, Pa. 



VALUABLE PROPERTY AND WATER 
Power for Manufacturing Purposes for Sale. The 
Belridere Manufacturing Co. will ofter at public sale, 
on Frtdar. June 1'^, next, thilr propertr ftt Belridere, 
Warren Co., New Jersey. The balldlnga are almost new 
and In ffood repair. Water power abundant and relia- 
ble. AdTintagea for manuf actarlne are very great 



For particulars, addreii THE ELvCDERE 
FACTURIN6 CO.. BelTldere 



r great. 
MANU- 



HACHINERY.i^ 



Benil (or Circular. Cbab. PLACB 
" CO. SO VesRV St.. N-w York. 



1882. SCHfiNUK'S PATENT. 1871 

WOODWORTH PLANERS 

And Be-Bawlng HacUnes, Wood and Iron Working Ms. 
clilnerv, Engines. Boilers, etc. JOHN B. BCHENCE'S 
SONS. Matteawan. N. T. and 118 Liberty St.. New Fork. 



ALL KINDS OP IRON AND STEEL DKOP 
yORGINGS made to order. NEW ENGLAND 
MOTOR AND MOWER CO.. Danburv. Con" 



$17.30 
8.00 
6.50 



A Set or 12 Steel Lathe Doss, 

From H to 4 Inch , 

" '^toS " 

Iron, from H to 2 Inch 

■• " '-to* " tis.on 

1 Set of Steel Clamps fl2.M) 

•' "Iron " SIO.OO 

Expanding Mandrels taking anything from K to 4 
Inches, &c. 

Send to C. W. LE CODNT, South Norwalk, Conn. 
for Circular. 



THE "PHILADELPHIA" 

HYDBAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders, iih'.(V.,iocker arms, plstons.etc, entirely steel. 

ll: a Cl'/.' •st"*e'^?k''.'"''- j l-HIUP S. J UST^C^ 

HUSBEY'S NATIONAL 

Cottaie Arciitectire. 

New and Original Designs, M'urklng 
Scale Drawings, and Dctatls for nil 
Styles of low-prlned Houpps, with 
SppciflcatlODS and Cost Ju-nt Pub 
Ushed. Royal quarto. Post-paid, $6. 




WOODWARD'S 

NATIONAL, 

ARCHITECT] 

MONOKTON'S NATIONAL,) Six Dollara, post 

STAIU-BVILDEK. { vaid. 

(MONCKTON'S NATIONAL )8ix Dollan, post 
CARPENTER dc JOINER. ( paid. 

ORANGE JUDD CO.. -.243 Broadway, N.Y 



1,000 WOBKING DB.^wiMaa 
Plana, DetalU, 

&ppclflcatloDB& Estimates 
TWELVE Dollars, post- 
paid. 



'"FOR STEEP 
p AND FLAT 

^ roofU 

( fci ' EST'B'D 1856.:;_^ 

;!. Samples#Circulars- 

^ O '. rx» SENT FREE. . , . / 

,^°=, READY ROOFING CO. OF N.Y 

/;«;.))' 64- CORiLANDT ST. 



MASON'S PAT'T FRICTION CLUTCHES 
are maaulactured by Volnev W. Mason & Co- 
ProTldence, R. I. Agents. L, B. BROOKS, 60 Cliff street^ 
N'ewYorlt: TAPl.I^^. RICK t CO.. Atron. Ohio. 




RRI G B Y'S 
ESFLENDENT OAS 



R 



BUBNE 

Patented June 17, 1813. 
Gives tncreased light with 25 to 30 per cent 
less Baa, as orovt d by actual test. Sample 
mailed for noc. Asents Wanted. Addiess 

RESPLBNDESl BURNER CO.. 
176 West Fourth Street, Cincinnati. 



1874. and 1875 

Catalogues Fi^ee. 

Machinists*, Blacksmiths,' Model Mnters', Pattern Ma- 
Iters', Orean Builders', Piano Alakers', and Tools and 
Supplies for all classes of Mechanics. 

A .1 wlLKtvso-J * CO.. Bo«ton Mass 



^fr e gtt^/k per day at hooie. Terms Free. Address 



Geo. STUfBON & Co.. Portland, Maine. 



A c^ "ij, Superior to any modifi- 

.1 ^fflT^D^*^;^' cation of the trip ham- 
.Iv! Y (^ w^Z mer. Simple, Efficient, 
aSo and Cheap. 

IW Send for Circu- 
lars and price. 

Address 




ff.LCIiase&Co., 

SS&a'} Liberty 8t., 
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Back Pave ....... Sl.OO a line. 

Inside Pave .......75 cents a line* 

EnQravinas may head advertisementti at the same rateper 
ine, bv measurt^nent, as the letter prena. Adverttsementti 
must iter cceved at publtcatton offlce as early as Friday 
morning to appear in next issue. 



VISES. 



we have fifty Parallel Bench Vises, marte bv Brlcks- 
burp M'f'ff Co., which we will sell for $250. The Jaws 
are 43^ tncheB wide, faced with steel Weight of Vise, 
55 DouDds Retail price, %\A each. They are flrotc ass 
vises In every resoect. We will send one as a sample on 
receipt of five dollars. MILl EKS FALLS TO., 

78 Beekman St., New York. 



TERRE HIUTE, INDIANA, 

And its advantages B.% a manufacturing point, cHpef^lallv 
for Iron and steel, with a map ehowlne Its coal fields aud 
rallroadH, ' ubllshed by the aspoclntlon lor pr- motlrg 
manufactures, will be spnt free to manufacturers, canl- 
t&Usrs,skilledmechRntcs,and tho^econtemplatlng eml- 
jf ration, or the e&fabllphment of new Industries, or the 
removal nf those already established to a more favora- 
ble lonaMon. Any further Information desired will be 
furnished 

Terre Haute Chleb land) Is a pleasant and healthy 
nlace 'o live in ; Its ciucat tonal advantne'^s, both pub- 
lic and private, are of the very hest character, and It Is 
the seat of the S'ate Normal School. Nearly all relt- 
Eious denominations have churches wh'eh are well pnp- 
ported. The city Id llghi ed with ga<). and lias a bountiful 
Bunpij of Dure water, both from water works and nevtr 
falling wpils. Tt haFi nine railroads and river oavlgatlon 
Indebtedness small. It Is underla'd with a six foot veto 
of coal, and surrounded with Inexhaustible coal minep 
of rich and vailed character, prommcDt among which Is 
the block, or splint com, witn which the best aualUy ol 
Iron Is made without coke or charcoal ; and the Iron so 
made. IB pecullarh adapted for the manufacture of steel 
bv the B''ss»-mpr process. 

T. rre Hnu'"e Is the commercial center of the Wabash 
valley, areelon nowhere ex elled and scarcely equiled 
in thp ricbDeBS and fertility of Us soli. th» valuable 
qualities of Us timber, and the variety and extent of Its 
agricultural productions. Population, tweniy-five thou- 
sand. 

Address 

J. O JONES. SUPT. 
Association for Promoton of Manvfactures, 
Tebbb Haute, Indiana. 



PKATT'S 

A^ T E A L 

OIL. 

Safest and liest Oil erer made— barns in any lamp— for 
sale everrwhero. C HAS. PRATT & CO. 

GstabllBhed 1770. 108 Fulton street, N. T. 



KEYSTONE PATENT FORGIS 

(FAN BLASr,) 

Large or Small, Portable or Sta- 
tionary, for Hand or Power. Best 
and Cheapest for every class of 
work. Keystone Portable Forge 
Co., Philadelphia. 



R. S MAiVMNU & UO., Ag'ta., Ill LlberLj St.. N. T. 



CASE HABMNIB&, iDiprtant. 
CASE HAEMNINK, Imprtant 
CASE HARMNIN6, Important 

PATENT HTDRO CARBONATED BONE BLACK— 
Contatntuf; fullv three times the carburtzing power of 
ordiDA'vBnne Black and at about the same cost, and 
p^-onni n ed superior to anything cor that parposfe known 
by the beU shups In the country. Economical, always 
ready, u Iform, and clean In its action . Circulars, sam- 

files in boxes, and references, pent fr^e of expense, to 
ry experiment. E. F. HOUGHTON «fc CO., 
215 &Soath Front St., fbiluoelphlai Pa. 

aTmonth to agents 

I to sell tlie IMPROVED "HOME 
SHUTTLE'* SEWING MACHINE, 
the only practical, low-priced ''Lock Stitch'* Sewing 
Slacliineever invented. Address Johnson, Claric 
& Co., Boston. Mass.; New York City; Pittsburgh, 
Ta.; Chicago, 111.; Louisville. Uy.> or St. Louis, Mo. 



$200 



A LARGE ASSORTMENT OF 

Spy G-lasses. 

Catalot;ue sent on receipt of Ten Cents. 
W. Y. M'ALLISTER, 
Chestnut St., below Eighth, f hlladelphla, Pa. 



WANTED — A live and experienced man to 
travel and take orders for Wood aud Iron Work- 
lag Machinery. Apply to MACmNE CO., Bowmsn- 
Tille, Out., Canada. 



t EECH'S SPIRAL SPRING SCROLL 
, 3AvV— Beot aad Cheapest In the market. First 
t:m)u n awardedat.ih .4 Amertc%n Instttnce Kalr. Send 
for Circular to S. D HOWR, 90 Fulton S'., New York 



1?0R STdiEL STAMP;^, Burning Brands, 
X^ Pattern LeiTers, adaress •' New York: Stekcil 
■Works." 87 Nassau St., N.Y. t»" P. O. Box 5185. 



D I amonds # Carb on 



shaped or Crude, furnished for Borlnpr Rocks, OreflSlDg 
Mill Burrs. Emery Wheels. Grlodsf ones. Hardened Steel, 
Cal ender Kollers, and for Suwing, Turning, or vvorklng 
Stone and other hard eubstances; also ul&zlers' Dia- 
monds. J. Dickinson, 64 Nassau St., New York. 



Working Models 

And Bxpenmeniai Uuclilnery, Metal, oi Wood, made u 
order by J. F. WBfKNER « Center at. N. T. 



ill 



^ Machinery, 

iCrane Bros. M%. Co., 
I CHICAGO. 




Address JOHN A ROEBLIWG'S SONS, M'f'rs, TreD 
toi , N. J., or in Liberty 8t , New Tort. Wheels and 
Rope for conveying power long distances. Send [or 
Circular. 



DRAWING INST'S. 

IliLUSTRATED PRICED .tlANUALiS, 

In foar oartR. Tlz. 1st. Mathematioal. 2d. Optical 

INSTRUMEKIS. 3d. MAGIC LANTBBK. 4th. PHT8I0AL 

AT-'D S< HOOL Apparatus. Mailed to any uddresB for 10 
cts. each. JAMES W. QUEEN dc CMt., 

Wl Broadway, <M Cueetnuc Elrsf t, 

Mew York. FblladeiphU 



SAWS. 

EMERSON 8 PATENT /> 
SERTED TOOTHED CLIP- 
PER, expressly tor heavy 
feed, will saw 50,000 feet of 
lumber In 10 hours. 

The Patent Flange Tooth la 
the cheapest Inserted Tooth- 
edSawever made. Has&«en 
in use more than four years, 
and gives perfect satlsfac- 

tlUD. 

N. B.— The Patent Adjusta- 
ble Swage given with each 
Inserted Toothgd Saw. 

Also, our Patent ReadT 
Gummf'd and Solid Saws of 
all kinds. 




THE PA TENT PLANER SAWS are superseding 
all others. SCO teetn given with each saw that will 
cut 500,000 feet of lumber without sharpenlntr. The 
teeth are now made by a new process, every one 

gertect. This Saw will cut more aid better lum- 
er than any other saw In the world. 

All Goods Warranted of Superior Quality. 



SAWS. 

EMERSON'S PATSyl AD- 
JUSTABLE SAW SWA GE. 
lengtbenfi the toorb and 
spreads It at the same time. 

Sent prepaid to any part of 
the United States or Canada, 
on receipt of Price, $5.00, or 
sentC. O. D. 

EXTRA IE III CIRCULAR 
SAWS. For Circular Saw 
Mills. 

With Cast Sterl or Gun Me- 
tal Collars, for ree awing, ve- 
neer saws. Shingles. Clan- 
boards, Looklne Glass, and 
Picture Frame Bact8,and all 
kinds Ol thin lumber. 



JiF* For Circulars and Price List, addreps 



EMERHON, FORD & CO., BeBTer Falls, Pa. 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Attaeh-'d to boilers 
orset In separate furnaces. H. W, BULK:LEY,Rnglneer, 
98 Liberty St., New York. 



Pyrometers. er°' 



For testing Ovens, Boll- 
flues, Blast furnaces 
Saper-taeated steam, Oils Stills. &c. 

Address HENEtY W. BULKLEY, 

98 Liberty St., Wew York 



Portland Cement. 

A Practical Treatise on Cement furnished fbkb. 

S.L. Merchant & Co. 76Soutb St., Mew York. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 



Sim*' 




Btraosetti Chea»e«t. Beat, 

In 'he test a) Holyoke, Is 
1872, the Houston gave the 
hlKnest percentace evei 
■ho^m In a reliable test and 
the hlffheat aTerafre re* 
■nits ever obtained. In 
practical use Itls everywhere 
aemonstratlog Its superior 
Ity over all others. Emer 
son's full report furnished 01 
application . Bend for Clrcn 
lar. 

UBBRILL ft BOnSTOD 
raOH WORKS, 

Belolt, WIsconilt 



NOTE'S 



Mill Furnishlng'^orks 

are the largest In the United Stales. The? make Burr 
Millstones. Portable Mills, Smul .Machines, Packers. Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flourmllls. Send for catalogue. 

.1. T. NOTB & SON. Buffalo N. T. 



Grant's LijlitDii Screw Plate. 




g)(i)@(g)®® 



The only screw plate In theworld that makes perfect 
threads— eqaal to lathe work— at a single cut. will do 
atlPa'tflve times as much as any other. Also a large 
variety of Boli Th leading Machines of novel and Im- 
proved construction. Fine frli^tlou clutches. 

WILEY & RUSSELL, GriCnfleld, Mass. 



C. HBiiltX HALL 4 CO.. W dortlandt St., NT. City 

THE PULSOMETER. 

The simplest, most durable and eflectlvi 
Steau PtTUP now In use. will pump grlttj 
or muddy water without wear or Inlurytc 
Its parts. It cannot get out Qf order. 

Branch Depotii 

11 Pemberton Square, Boston, Mass. 

133? Market St., Philadelphia, Pa. 

59 WellsStreet, Chicago, lU. 

South Western EzposFtlon, New Orleans. 

811 i, 813 North Second St., St. Louis, Mo. 




T G. ROGERS & CO., Madisnn, Ind., are 
fj • the original Introducers of TANNATE OF 

Soda for cleaning boilers. Their prep ration of thif 
Salt was patented May 2Ut, 1871. It success has led to 
manv fraudulent Imitations against whtcb the public Is 
warn rl. Their T. S. Is the toUd Salt Itaelif—no dilution. 
Only 1 to !i oduois daily jkjoiiikd. Price 35c. a lb. 
Send tor book. References; Remington & Sons, IHod 
N.T ; Root Steam Engine Co., N. 7.; Owens, Lane 
Dyer^ Co., Hamilton, O.; Oneida Comm unity ,Oneld., N.T 



FOR SALE. 
The Hanison Boiler "Works 

Situated on the line of the Penna R R on the Schuvlklll River, adjoining the CT. S. Arsenal, Philadelphia com- 
ptlslng all the Real £state {about lOji acres), with'Butldlugs, Factory, Dwellings, warebonses, etc., toereon, 
machinery, tools, patterns, drawings, and all rhe necessaries for cairying on, and ihe Patent right lor. the manu- 
facture of this well known aud successful Steam Generator. This esiabltshraent lb In first class order In every 
respect, and has facilities for turnliiK out 300 Hurse Power of Boilers per week. There Is now la use over Ftft> 
Thousan d Horse Power, with a present sready demaud. The shops have both rail and water facilities for ship- 
ping, and are In every war well appointed Tor machine and foundry work in conjunction with the manufacture 
of Doilers. For further Information, address 

Executors of The Estate of Jos. Harrison, Jr., Deceased, 

No. 10 North Merrick St., Pena Square, Philadelphia, Pa. 



Highest Premiim (Medal) Awarded by AMERICAN INSTITUTE, 




ASBESTOS PAINTS, ASBESTOS ROOF COATING, ASBESTOS CEMEN T, ASBESTOS BOILER FELTING, 
SBEATHING FELT3, BOARDS, &c. These materials are prepared reaoy for use, and arp put op f^r whip- 
irent 10 all pars of the world. ^"Sendfor doscriotlve Hamphlets, Price Lists, etc., etc. LIBERAL INDUCE- 
MENTS TO GENERAL MERCHANTS AND DEALERS 

Patentee ^n^Sol^f^^r^t^^tur^r, ^g -yy JQHNS, 87 MaidBIl LaHB, N. Y. 



BOILERS AND PIPES COVERED 

with "ASBESTOS FELTING:" Bavea twenty-flTepercent.ln fnel. Senator clrcalara. 

ASBESTOS FELTING COMPANY, 

Nob. 316, 318, 320, and 323 Front Street, New York. ^T* Asbestos tn all quantities and qualities for sale. 




THE AMERICAN TWIST 
DRILL CO., Woonsocket,R. I., are 
now (he sole owners and manufac 
tuiers of the celebrated 
Diamond Solid Esbrt Wbxels. 
tW Illustrared Catalogue of Bm- 
ery WlieeU, Machinery, and Tools 
Frks. 



K 



IDDER'S PA8TILE8— A Sure Belief for 
Asthma. STOWELL&CO. Charlestowo. Mass. 




Water Wheels. 

More than four times as 
many of James Ltflel's Im- 
proved Double Turbine Wa- 
ter Wheels Inoperatlou than 
any other kind. 24 sizes 
made, raiitsln^ from 5V to 
96 Inches diameter, under 
beids from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the fioeBc ever published, 
containing 160 pages and 
over 30 fine Illustrations, 
st-nt free to parties Inter- 
ested in water power. 

JAMES LEFFEL & CO., 
SprInplleld,OhIo,A 109 Lib- 
erty St., New yorkctty. 



GEEATEST INVENTION of the AGE. 

ELECTRIC & YAPOR CHAIR. 

See ppgravlngand descrlptlou Id the "SclerttSc Ame- 
rican " of March 7. The greatest kiiown cure for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. R TOWNSEND, SoDE AGENT, 
212 Cumberland St.. BrooKlyn, N. T. 




ron 



Macliinlsts' 

TOOLS, 

OFAZI, KlXJiS, 

ASDBESS : 

N.Y.8leamEn^eCo. 

98 Chambers St. 

New Yobk 




THREE PLY ROOFING. 
In Uae Ten Years. 

A Kood article, weil reconimended and snltabln for 
e'ther st^ep or flat roofs Send for Clrcnlar and Sam* 
pies. MICA ROOFING CO .13 Maiden Lane, New 7ork, 



IHE HE A LD & SI8C0 

Patent Centrifugal Pumps, 

^VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

Fork. "Medal of Special Juard, "Amencan 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors. Brick Makers, D'stillers, 
etc. Pumps with engine on frame, complete, at lov 
figures, for Wrecklng.Dredglng, Irrigating, etc. Illustr-< 
ted pamphlet.free. t-IX) references to partiesnctual ly ustnfi 
the Pump. 24 pages ol the strongest possible teaiimony. 

Address HEALD. SISCO & CO.. Baldwlnsvllle, N.Y. 



McHaffie Direct Steel Castings Co. 

STEEL CASTINGS, 
Solid and Homogetrous, guaranteed to sfand a Tensile 
Slraln ui 2ft I'ons per Square Ineb An lr<VAlnfible Sub- 
stitute for Expensive WROUGHT IRON FORGINGS 
■>r for Iron Castlnes, where grt-ai srre'ipth Is regulr»o. 
OFFICE— Cob. Evelina and Levant Streets, PHIL- 
ADELPHIA. C^ Send for Circular, Price L'st. &c. 



WIRiS HOPS. 

John W. Mason 9c Co. i3 Broadway, Npw Vnrfe. 




IRON PLANERS, 

SNQINB LATHE8, DRILLS &c. Send for Prlce\l«t. 
MEW HATSN UAH DFACTO RING CO., 
New Haven. Coniu 



SCHAEFFEB 4 BDDENBERG. Ma^deburR, Germaiiv 
Steam Gauges, etc. W.Hkurrmann. 4 Cedar St., N.Y 
iMPBOVED^STi: 

DOUBLE ACTING 

B UCKEl.PL UNOER 

SteamFnmps 

VALLEY MACHINE COMPANY, 

Eaathampton, M&sb. 




R. A. Vervalen's Brlct MacMnes, 

Made at Haverstraw, Rockland Co.. N. Y*. Making nine 
tenths of all the brick usedlh the State. Send for circular. 




Bradley's 

CUSBIONED 

HAMMER 

Send for Pr c. List. 
S. A. Woods Machine 

Company, 
il L1bertySt.,N(;wrork; 
67 Sudbury St., Boston. 
Woodworking Machln 




l\^}}°n^l^^^^'k Portable, to fiO H. P.. kept in Stock ( 

also, Circular Saw Mills and Power Hammers 

^* ERIE CITr IRON WORKS, Erie, Pa. 



I^AV,S«TAL, 



owcuP 




POKTLA^D CEMENT, 

From the beat London Manufacturers. For sale by 
JAMES BRAKD. 55 Cliff St., N. T. 
& PTftCtlcal Treatise on Cement tumlsh^d for 25 cpn*s. 



EmeryWIieels 

SIRO 




EmeryGrinQei-::. 

ifflElo.!)., 



American Saw Co. 

Kemoves Its Business Office, iUy 1st, 1874, to 

TRENTON N. J. 



(j 



EORGE BARNES & CO., 




Manufacturer s, Syracuse, N. Y. 



1>ANiN aTE of soda is not Patented, and 
cannot be Patented. Tbomatt's Fluid Tannatt- of 
buda i8 a perjed Succeaa tor removing schIc Irom S',eam 
Uuilerr, wlTUoor isjuBlAo Uoileb. It has removed 
BusUels Ol scace ttoin aiugie boiiers, tneieby saving 
inns of CoHl. It saves kO nines Its cost in Fuel, and 
o'Jt"' '■;?, """=' "* <="" '° repairs ol Holkra. Sold in 
Bbls. 6U0 lb , K BblB. 250 lb., H Bols. 125 lb„ al the lOW 
pr ce 01 10 cents pur pound— 1..BS than one tulrd price of 
jin. r prcp.iatlous, ana buperlor to ail oihers Address 
orders to N. sPEMJEK IhOMAS, Elmira, .V Y 
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XXT&A H£A71 AHB IMPaOVZD. 

(.veins W. POND, BdANUPACTUkKK 

Worcester, Mass. 
WuerooBis tf Liberty gtreetjSew York. 

^ 0. VTVBBINS Knni. 




DAMPER 
REGULATORS 



BEST 



»M> LEVER 
GAG£ COCKS. 



nUBRIliL & KEIZER. 44 Hollldar St., Bait. 



THE " Scientific American" is Trintfd with 
CHAS.ENtO JOHKSON 4 CO.'S INK. Tenth and 
LombardSts.,f hlladelphla, and 59 GoidSt., Kew York. 
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